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Chapter 1
INTRODUCTION

A. Background and Purpose of the Study

In 1976 the National Science Foundation (NSF) commissioned a major
assessment of science, mathematics, and social science education consisting of
three studies:

1. A comprehensive review of the literature, conducted by the ERIC Center

for Science, Mathematics, and Environmental Education at Ohio State
Unive._ ity and the Social Sciences Education Consortium.

2. Case studies of elsven districts throughout the United States,

coordinated by the University of Illinois.

3. A national survey of teachers, principals, district, and state

personnel conducted by the Research Triangle Institute (RTI).
These three NSF research projects were widely quoted in reports of .he status
of science and mathematics education beginning with their publication in 1978.

As late as 1983, major reports on science and mathematics education,
including those prepared by the National Science Board’s Commission on Pre-
College Education in Methematics, Science, and Technology, continued to rely on
1977 data. RTI requested support from NSF for a second survey, to provide
updated information about science and mathematics education as well as to
identify trends since 1977. This project was funded in the spring of 1984.

While the sacond survey would be designed to be comparable to the earlier
survey in order to detect trends, it would also differ in a number of ways from
the 1977 survey. First, social science would no longer be a focus. While
wocial scilence education is certainly important, the issues of interest differ
markedly from those involved in science and mathematics education and would
best be considered in a separate study. Second, while teachers would again be
the primary source of data, and principals would again be included, the new
survey would not include state or local supervisors or district superinten-
dents. Based both on printed references to the 1977 survey and on the queries
received by RTI, it appeared that data collected from teachers and principals
were most useful in policy deliberations, and the decision was made to

concentrate resources on these data sources.
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The design and implementation of the 1985-86 National Survey of Sci:nce and
Mathematics Education involved developing a sampling strategy and selecting
samples of principals and teachers; developing and field testing survey
instruments; collecting data from sample members; and preparing data f£1ilzs and
analyzing the data. These activities are described in the following sections.
The final section of this chapter outlines the contents of the remainder of the

report.

B. Sample Design and Sampling Error Considerations

The National Survey of Science and Mathematics Education involved a
national probability sample of schools, principals, and teachers in grades K
through 12. The sample was designed so that national estimates of teacher
preparation, course offerings and enrollments, and classroom practices could be
made from the sample data. The sample design also ensured that estimates could
be made for various subpopulations such as those in a particular region or a
particular type of community.

A probability sample requires that every member of the population being
sampled have a positive chance of being selected. The sample design for this
survey ensured that every principal or headmaster and teacher of mathematics
and/or science in grades K-12 in the 50 states and the Listrict of Columbia had
a chance of being selected.

This study used a two-stage probability sampling design with schools as the
first stage sampling units and teachers as the second stage units. In the
first sampling stage, three independent grade-specific probability samples of
425 schools were selected with probability proportional to size. Schools were
classified according to whether they contained grades K through 6, grades 7
through 9, or grades 10 through 12; schools containing grades spanning two or
more of the grade ranges were eligible to be selected for multiple samples.

The selaction of sample schools required the construction of three grade range

specific sampling frames, the computation of a size measure for each school and

stratification of schools in each sampling frame. These activities are
described in detail in Appendix A.




The second stage of sampling involved selectiag a sample of science and
mathematics teachers from the sample schools in each grade range. Many studies
attemft to contact a sample )f teachers Ly asking the principal to select one
Or more teachers at random. There is evidence, however, that this method often
results in a biased sample. To avoid this problem, & list of names of ail
science and mathematics teachers in the appropriste grade range was obtained
from the principal of each sample school. For schools selected for the K-6 and
7-9 ssmples, princi[als wera asked to classify each teacher by teaching
assignment: self-contained setting (responsible for teaching all or most
academic subjects to a single group of students), mathematics only, science
only, or both science and mathematics. Principals in schools selected for the
10-12 sample were asked to check the type(s) of science and mathemetics courses
taught by each teacher: biology/life sciences, chemistry, physics, earth/space
science, “other science," calculus/advanced mathematics, and “other
mathematics/computer science."

Since biology is by far he most common science course at the 10-12 ln~vel,
selecting a random sample of science teachers would result in a much larger
number of biology teachers than chemistry or physics teachars. In order to
ensure that the sample would include & sufficient number of chemistry and
physics teachers for separate analyses, information on teaching assignments was
used to create separate domains, e.g., for teachers of "chemistry only" and
“physics only," and sampling rates were adjusted by domain.

The study design included obtaining in-depth information from each teacher
about curriculum and instruction in a single, randomly selected class. Most K-
6 teachers were reported by their principals to teach in self-contained
classrooms, i.e., they are responsible for teaching all academic subjects to a
single group of students. Each such sample teacher was randomly assigned to
one of twe groups--science or mathematics--and received & questionnaire
specific to that subject. Most 7-9 and 10-12 teachers and some K-6 teachers in
tha sempl’e taught several classes of a single subjectj some taught both science
and mathematics. For each such teacher, one class was randomly selected. For
examplae, & teacher who taught 2 claszes of science and 3 classes of mathematics

each day might have been asked to answer questions about his first or second

science class or his first, second, or third mathematics class of the day.




Information about teaching assignments was used in constructing separate
sampling frames for domains of interest within each sample grade range. For
example, teachers who taught chemistry only were put in a single sampling
frame. This system allowed RTI to "oversample" chemistry and physics teachets.

A total of 6,156 science and mathematics teachers were selected for this
study, including 1,974 at the K-6 level, 1,882 at the 7-9 level, and 2,300 at
the 10-12 level. Details about the construction of sampling frames and the
selection of teachers in each frame are provided in Appendix A.

The results of any survey based on a sample of a population (rather than on
the entire porulation) are subject to sampling variability. The sampling error
(or standard error) provides a measurc of the range within which a sample
estimate can be expected to fall a cartain proportion of the time. For
example, it may be estimated that 10 percent of all K-6 mathematics classes use
calculators. If it is determined that the sampling error for this estimate was
1 percent, then, according to the Central Limit Theorem, 95 percent ot all
possible samples of that same size selected in the same way would yield
calculator usage estimates between 8 percent and 12 percent (that is, 10
percent * 2 standard error units).

The decision to obtain information from a sample rather than from the
entire population ies made in the interest of reducing costs, both in terms of
money and the burden on the population to be surveyed. The particular sample
design chosen is the one which is expected to yield the most accurate
information £ v the least cost. “

It is important to realize that, other things b2ing equal, estimates based
on small sample sizes are subject to larger standard errors than those based on
large samples. Also, for the same sample design and sample size, the closer a
percentage is to 0 or 100, the smaller the sampling error.

In general, this report points out only those differences which are
substantial as well as statistically significant as the .05 level cr beyond.
The reader who wishes to determine if particular percentages shown in the

tables differ signficiantly should refer to Appendix B for instructions for

using the genrealized tables of standard errors.




C. Instrument Development

The 1985-86 National Survey of Science and Mathematics Education involved
collecting data from a sample of principals and teachers throughout the United
States. Since a primary purpose of the study was to identify recent trends in
science and mathematics education, the process of developing survey instruments
began with the questionnaires that had been used in the 1977 National Survey of
Science, Mathematics; and Social Studiee Education.l The project Advisory
Panel, comprised of experienced researchers in science and mathematics
education, reviewed the 1977 questionnaires and made recommendations about
retaining or deleting particular items. Additional items naeeded to provide
important information about the current status of science and mathematics
education were also considerad.

Preliminary drafts of the questionnaires were reviewed by representatives
of The Association of State Supervisors of Mathematics and The Council of State
Science Supervisors, to help ensure that the survey would meet the information
needs of state~level personnel. Questionnaire drefts were also sent to
numerous professional organizations including the American Association for the
Advancement of Science, the National Science Teachers Association, the National
Council of Teachers of Mathematics, the National Education Association, the
American Federation of Teachers, The Netional Association of Elementary School
Principals and the National Association of Secondary School Principals, for ’
review and comment. '

The Committee on Evaluation and Information Systems (CEIS) alsc played an
important role in the instrument development process. This committee was
established by the Council of Chief State School Officers to reduce the burden
of data collection efforts on local education agencies; most state
commissioners of education will not approve a survey unless it is first

endorsed by CEIS. RTI worked with members of the CEIS committee throughout the

1/ The iunstruments used in the 1977 survey are included in the project £final
report. (Weiss, I. R, Report of the 1977 National Survey of Scienge,
Mathematics, and Social Studies Education. Research Triangle Park, NC:
Research Triangle Institute, 1978.




planning stages of this project to make sure that the disruption to school
activities and the burden on principals and teachers would be kept to a
minimum. CEIS officially endorsed the survey in April, 1985.

The survey instruments were revised based on feedback from the various
reviewers, field tested, and revised again. The instrument development process
was & lengthy one, constantly compromising between information needs and data
collection constraints. There were several iterations of field testing and
revision, with frequent input from the project Advisory Panel, to help ensure
that individual items were clear and unambiguous and that the survey as a whcle
would provide the necessary information with the least possible burden on
participating principals and teachers. The survey was endorsed by more than 20

professional organizations, whose names were listed on the questionnaires.

D. Data Collection

Once the Committee on Evaluation and Information Systems had approved the
study design, instruments, and data collection procedures, the Chief State
School Officers were asked for permission to contact those districts in each
state that included one or more sample schools. While in a few cases repeated
contacts were necessary, eventually RTI obtained permissior. to contact all of
these districts.

While the 1985-86 National Survey of Science and Mathematics Education did
not involve collecting data from superintendents, protocol dictates that
superintendents be informed prior to contact with any schools in their
districts. Consequently, as state permission was obtained beginning in May
1985, a letter describing the study was sent to the district superintendents of
the sample schools. Superintendents were asked to verify the name and address
of the schools and to call a toll-free number if any of these schools were now
closed or other corrections were needed, or if they had any concerns about the
study. A number of districts, typically the larger ones, required that the
study comply with their local procedures for approval of research efferts; in
all such cases, RTI sent the requested information and completed the necessary
forms, As a result of these contacts with districts, 18 sample schools were
determined to be ineligible due to school closings and mergers. Five

districts, representing 9 sample schools, refused to participate in the survey.
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In September 1985, a description of the survey was sent to the principal of
each sample school, along with a teacher listing form and a set of posters of
"typical” scientists and mathematicians as a token of our appreciation for
their participatiuv... Telephone follow-ups were used to obtain lists from non-
responding schools. In cases where principals would not release teacher names
because of privacy concerns, coding systems were G2veloped to ensure confiden-
tiality. As a result of this process, 37 schools were identified as ineli-
gible. Teacher lists were obtained from 1,166 of the remaining 1,248 sample
schools, for a response rate of 93 percent.

As was described earlier, information from the teacher listing forms was
used to select a sample of science and mathematics teachers at each of three
grade ranges -- K-6, 7-9, and 10-12; these teachers were subsequently mailed
questionnaires, as were the principals of the sample schools.

Questionnaires returned by mail were assigned to control batches and routed
on a flow basis to & central check-in point for initial processing. Each
respondent’s 5-digit ID number and batch number were transmitted to the data
processing section for entry into an automated survey support system, which
allowed mail and telephone follow-ups to be focused on only those who had not
yet returned their questionnaires.

It should be noted that while this study was planned as the "1985 National
Survey of Science and Mathematics Education”, due to delays in the approval
process and difficulties in achieving acceptable response rates, survey data
were actually collected during the period from November 1985 through May 1986.
The final response rates, after repeated mail and telephone contacts with non-
responding teachers and principals,and excluding ineligibles, were 75 ,ercent

for teachers and 86 percent for principals.

E. File Preparation and Analysis

Once completed questionnaires were checked in by identification number and
assigned to control batches, they were routed to the pre-machine editing and
coding section at RTI. Manual editing was used to identify and, if possible,

resolve multiple responses. For example, if an elementary teacher indicated

spending approximately 40-50 minutes per day on mathematics instruction, the




average value of 45 was used. On the other hand, if 1983-84 was written in as
the year in which the respondent last took a course for college credit, the
year 1984 was used. A numbexr of questions called for non-numeric answers such
as the title and author of a gcience or mathematics textbook or the name of a
professional magazine or journal. These responses were coded into numeric form
in preparation for data entry.

Following manual coding and editing, the questionnaires were transformed to
machine-readable form using programmable terminals. Major advantages of this
type of data transformation include higher speed, fewer processing steps, and
lower transcripticn error rates. The terminals were programmed to accept only
values within a specified range for most of the data fields, and only specific
field widths for all data items. Responses which were outside the acceptable
range for each item were coded as "bad data"; for example, if a teacher
indicated that he had taken his last course for college credit in 1990 this
response was considered uncodable. Similarly, if the number of minutes
reportedly spent in a lesson exceeded the number of minutes in the school day,
the response was considered unc:-iable.

The majority of the machine-editing checks involved routing questions,
i.e., questions that either implicitly or explicitly directed respondents
around questions that did not apply to thaem. A routing-check program was used
to determine if the respondents correctly followaed the routing patterns and to
flag the responses of violators. Subsequent analyses could then easily exclude
flagged records from the tabulations. For example, if a principal indicated
that computers were not available for use in instruction and then procezeded to
indicate how many computers were available for student use, the data are
clearly inconsistent; in cases such as these the inconsistent data were omitted
from the analyses of numbers of computers.

The final step in file preparation was the addition of weights to the file.

The weight for each respondent was calculated as the inverse of the probability




of selecting the individual into the sampie multiplied by a non-response
adjustment factor.2 All population estimates presented in this report were
computed using weighted data. In the case of data about a randomly selected
class, the teacher weight was adjusted to reflect the number of classes taught,

and therefore the probabiiity of a particular class being selected.

F. Outline of This Report
This report of the 1985-86 National Survey of Science and Mathematics

Education is organized into major topical areas. Chapter 2 presents
information about science and mathematiés course offerings at the secondary
lavel and about the time sﬁent on sclence and mathematics instruction in the
elementary grades.

Issues related to textbook usage are examined in Chapter 3. This chapter
includes & list of commonly used science and mathematics textbooks in each
grade range as well as teacher perceptions about textbook quality.

Chapter 4 presents information about the objectives of science and
mathematics instruction, and the instructional techniques used in science and
mathematics classes. Data about use of caleculators and computers and the
amount of time spent on homework are also presented.

Chapter 5 focuses on science and mathematics teachers. Basic demographic
data are presented along with information about certification status, degrees
earned, and science and mathematics course background.

Teacher perceptions of their qualifications to teach science and mathe-
niatics are treated in Chapter 6; information is also provided about in-service
education and other opportunities for professional development.

Finally, Chapter 7 presents data about a number of factors which are likely
to affect science and mathematics instruction, including the availability of

instructional resources and the supply of qualified teachers.

2/ The aim of non-response adjustment is to reduce the possible bias by
distributing the non-respondent weights among the respondents expected to be
most similar to these non-respondents. Ju this study, adjustment was made
by urbanicity of the school, end in the case of teachers, by subjects taught
as well.




Chapter 2 |
SCIENCE AND MATHEMATICS COURSES ‘
|
A. Overview )
The 1985-86 National Survey of Science and Mathematics Education collected
data from principals on the science, mathematice, and computer science courses
offerad in their schools. Teachers provided information about class size and
ability levels, the time spent in elementary science and mathematics
instzuction, and the titles and duration of secondary science and mathematics

courses. These results, and comparisons to results of the 1977 survey when
appropriate, are presented in the following sections.

B. Time Spent in Elementary Science and Mathematics Instruction

Each teacher was asked to indicate the number of minutes spent in the most
recent lesson in the selected subject and class. It was recognized that some
subjects are not taught every day in some classes; for example some elementary
classes have instruction in reading and mathematics every day and in science
and social studies instruction only on alternate days. To avoid ovarestimating
the number of minutes typically spent on science and mathematics, if the most
recent lesson did not take place on the last day school was in session, the
number of minutes was treated as zero when the average was computed.

Teble 1 shows the average number of minutes spent in K-3 and 4-6 science
and mathematics instruction in both 1985-86 and 1977.3 The time spent on
science and mathematics instruction has remained essentially the same; thzre
are no significent differences between the 1977 and 1985-86 estimates. At each
grade level, substantially more time is spent on mathematics instruction than

on science instruction.

3/ The reader should exercise caution in interpreting these results since they
are based on teacher e~* ‘mates of time spent rather than on actual
measurements.




Table 1

AVERAGE NUMBER OF MINUTES PER DAY SPENT
IN ELEMENTARY SCHOOL MATHEMATICS AND SCIENCE BY GRADE RANGE
1977 and 1985-86*

1977 1985-86
Minutes Standard Error Minutes Standard Error
Science -
K-3 19 4,12 19 .99
4=6 35 1.73 38 5.26
Mathematics

*Classes in which the most recent lesson was not on the last day school was in
session were assigned zeros for number of minutes spent in the lesson.

In addition to asking teachers about the number of minutes spent in their
most recent lesson in a particular subject, each elementary. teacher was asked
to write in the approximate number of minutes typically spent teaching
mathematics, science, social studies, and reading.4 The average number of
minutes per day typically spent in K-3 and 4-6 instruction in each subject is
shown in Table 2; to facilitate comparisons among the subject areas only
teachers who teach all 4 of these subjects to one class of students were
included Zn these analyses. In each grade level the amount of time spent is
greatest for reading, followed by mathematics, then social studies and science;

the same was true in 1977. The only substantial difference between the 1977

4] Again, it is essential to realize that ‘lle results are based on teacher
estimates of time spent, not on actual measurements.
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Subject
Science

Social Studies
Mathematics

Reading

Table 2

AVERAGE NUMBER OF MINUTES PER DAY SPENT
TEACHING EACH SUBJECT TO SELF-CONTAINED CLASSES BY GRADE RANGE
1977 and 1986-861

1977 1985-886
K-3 4-8 K-3 4-8
Standard Standard Standard Standard
Minutes Error Minutes Error Minutes Error Minutes Error
17 .24 28 .84 18 .38 29 .69
21 .82 34 .71 18 48 33 .64
41 .81 61 .43 43 .67 62 .80
b6 1.89 88 1.34 77 . 1.68 83 1.27

1Only teachers who indicated they teach mathematics, sclunce, social studies, and
reading to one class of students were included in these analyses.




results and those for 1985-86 is the significantly less time now spent on
reading instruction in grades K-3. The survey provided no information about
where the additional time that used to be spent on reading instruction is now
being spent, other than the fact that it is apparently something other than
science, social studies, or mathematics instruction.

Each elementary teacher was asked how the amount of time spent in
instruction in the selected subject and class compared to the amount of time
spent in a similar class 3 years ago. The results are shown in Table 3; the
approximately 25-30 percent of each subject/grade range category who either
were not teaching 3 years previously or who taught another grade level were not
included in the analyses. The majority of teachers who taught the same grade
level 3 years ago are épending about the seme time on science and mathematics
now. Of the others, many more indicate they are spending more time now than

indicate spending less time now.

C. Science, Mathematics and Computer Science Couise Offerings

Each principal of a 7-9 or 10-12 sample school was given a list of science,
mathematics, and computer sclence courses and asked to spacify the number of
sections of each course offered in the school. The principal was also asked to
write in course names and indicate the number of sections of each for those
science, mathematics, and computer science courses offered in the scheol which
were not included on the printed list.

Table 4 shows the percent of schools in each sample grade range which offer
each of the most common science, mathematics, and conputer science courses. It
is important to remember that a school which was selected as a 7-9 sample
school or a 10-12 sample school may contain other grades as well. For example
both the 7-9 and 10-12 samples include some 9-12 schools. Thus, the fact that
64 percent of all schools with grades 10-12 offer a course in grade 9 general
mathematics is simply a reflection of the fact that so many schools which have
grades 10-12 also include grade 9.
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Table 3

TIME SPENT ON MATHEMATICS AND SCIENCE IN
ELEMENTARY CLASSES RELATIVE TO THREE YEARS AGO™

Percent of Classes

Mathematics Science
fmount of Time K-3  4-6 K-3  4-6
More time spent now 30 15 35 32
About the same 65 78 57 60
Less time spent now & 6 7 6
Unknown 2 1 2 3
Sample N 312 179 316 209

* Teachers who indicated they did not teach a class of the same grade level
three years ago were not included in the analyses.
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Table 4

.

COMMON SCIENCE, WATHEMATICS, AND COMPUTER SZIENCE COURSES OFFERINGS

Percent of Schoels Offoring Cource

. Schools ¥ith All Schoels Schools With Schools With All Schools
School With Qrades 7-9 With Grades Only Grasdes Grades 16-12 With Qrades
Only Grades 7-9 snd Higher 7-9 16-12 and Lower 18-12

I. Sclence Courses
Life Sclence (.} ] 48 87 24 48 48
Esrth Sclence 64 62 67 18 64 62
Physlcal Sclence 38 (1] 63 46 70 &8
General Sclence,

Qrade 7 49 33 43 [ 27 286
Qenerai Sclence,

Qrade 3 46 32 41 8 28 20
Qeneral Sclence,

Qrade ¢ 6 37 17 [ 34 31
Qeneral Sclence,

Grades 16-12 [ ] 15 8 24 18 18
Blielogy, 1st yesr 7 o8 41 923 99 o9
Chealstry, 1st yesr 1 81 34 98 o6 21
Physlcs, 18t yesr o ] 32 o7 79 81
Blology, 2nd year [} 45 17 §6 63 | 3
Chenistry, 2nd yesr [ ] 29 1¢ 46 27 28
Physics, 2nd yesr [ ] 12 4 21 16 11
Astronomy 2 v 6 24 (.} 8
Anet my/Physiology 2 3 13 45 31 32
Ecelogy,

Environmenta! Sclence 3 24 1 45 12 16
'Ioology 2 ¢ 6 12 6 (.}

|
 Ssmple N 232 116 348 L0 294 aeo
|
|
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COMMON SCIENCE, MATHEMATICS, AND COMPUTER SCIENCE COURSES OFFERINGS (continued)

Percent of Schools Offering Couree

Schools With All Scheols Schools With Schools With All Schoole
School With Gradas 7-9 With Grades Only Grades Grades 19-12 With Grades
Only Grades 7-9 oend Higher 1-9 10-12 and Lower 18-12

IX. Mathematice Courases

Mathematica, Grade 7 98 46 79 s 61
Mathematica, Grade 8 o3 42 74 ] 49
General Mathematics,

" Grade 9 1s 71 33 [ 69
Generel Wathematics,

Grade 18 [ ] 47 17 58 48
Buelnees Huthematics 4 44 19 58 48
Cenaumer Mathematlica 2 66 22 65 49
Remedéial Mathematics 19 36 26 42 2¢
Pre-Algebra/

Intro. te Algebra 30 .1 46 38 as

, Algebrs, 1et year 34 98 67 o3 99

) Algebras, 2nd year 2 92 38 08 92
Geometry 11 03 41 o7 04
Trigonomatry [ e3 23 79 67
Probabllity/Statiatics (] 17 [ 23 13
Advanced Sr. Math,

no Calculus 0 34 12 49 36
Advanced %, Hath,

with Calculus ;] 34 12 36 34
Celculua o 38 14 63 28
Advanced Plecement
Celcuilus [ 16 8 38 17
Any Calzulue or
Advanced Mathematics -] 8 b1 ] 28 73
Sample N 232 118 348 86 204

Aruitoxt provided by Eic:
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COMMON SCIENCE, MATHEMAYTICS, AND COMPUTER SCIENCE COURSES OFFERINGS (continued)

Percent of Schools Offering Course

Schools With All Schools

Schools With

Schools With All Schools

School With Grades 7-9 With Grades Only Gradee Grades 198-12 With CGredes
Only Grados 7-9 and Higher 1-9 i9-12 and Lower 10-12
I1I. Computer Sclence Coursas
Computer Awareness or Literacy 61 (17 §6 37 64 62
Applications and Implications

of Computers 9 t 1] 29 24 23 24
Introductory Computer .

Programaing 19 71 38 1 64 (.17
Advanced Computer Programming 6 31 16 69 36 30
Advanced Placement Computer 1 12 s 18 12 13

Sclence
Any Computer Sclence (.1 94 72 98 o8 91
Sample N 232 118 848 as 294 360

'y
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To help in the interpretation of course offerings results, data are
presented for six groups:

(1) schools which include one or more of the grades 7-9 but do not include
any higher grades (typically middle and junior high schools);

(2) schools with one or more of the grades 7-9 and also one or more higher
grades (typically 7-12 and 9-12 schools);

(3) all schools which contain one or more of the grades 7-9;

(4) schools which include one or more of the grades 10-12 but do not
include any lower grades;

(5) schools which include one or more of the grades 10-12 and also one or
more lower grades; and

(6) all schools which contain one or more of the grades 10-12.

For example, Table 4 shows that while an estimated 25 percent of all
schools with one or more of the grades 10-12 offer grade 7 general science,
none of the "schools with only grades 10-12" offers this course. It is
reasonable to conclude that the grade 7 general science enrollment in schools
with grades 12 12 is comprised of grade 7 students who attend these schools.
Similarly, the ~ibstantial percentages of schools in grades 7-9 offering
courses such as chemistry and physics is due to the many 7-9 schools that
include higher grades as well.’

It was noted earlier that one of the major purposes of the 1985-86 National
Survey of Science and Mathematics Education was to provide information about

trends since 1977. For this reason, identical items were used whenever

possible. In a few cases, however, item formats and/or instructions were
modified in order to avoid problems encountered in the earlier administration.

Course offerings was one of those cases.

5/ The reader is cautioned that estimates for a subset of 7-9 or 10-12 schools

may be based on extremely small samples. In particular, of the 360
responding sample schools with one or more of the grades 10-12 only 66 are
"10-12 only" schools. Therefore, as can be seen in Appendix B, the standard
errors associlated with estimates of - .irse offerings for "10-12 only"
schools are quite large.
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The 1977 survey asked principals for both the number of sections and the
total enrollment of each science and mathematics course offered in tﬁeir
schools. A number of principals objected to the burden imposed by this task;
non-response on these items was relatively high. In addition, there was
evidence that some principals may not have followed the instruction: "Do not
include courses or enrollments more than once." For example, a school with 26
eighth graders indicated that 26 students were enrolled in one section of
general sclence, grade 8 and 26 students were enrolled in one section of earth
science. While we could not be sure that this was a violation of the ‘
instructions, we considered it likely. This problem was more likely to have
affected 7-9 science courses than 10-12 courses, since high school science
courses tend to have specific titles.

Extensivce field testing of various item formats and sets of instruction led
us to make & number u. changes:

(1) Principals would be asked to provide only the number of sections, not
the total enrollment. This would reduce the response burden on
principals but still allow us to calculate the percent of schools
offering each course; enrollment estimates could later be derived from
teacher-supplied data.

(2) The order of the major 7«9 courses would be reversed, listing life
science, earth science, and physical science first, followed by the
various grades of general science.

(3) The caution about listing enroilment only once would be printed in
italics and underlined for emphasis, and an example would be added:
For example, 1f 7th grade science in your school is actually life
science, enter the number of sections as "Life Science," not "General
Science, Grade 7."

Taken together, these changes had the desired effects. Response to this
item was high, and we did not see evidence of counting the same section more
than once. On the other hand, these changes tend to maks comparisons with 1977
results more difficult. For example, the 1985-86 survey found that life
sclence; earth science and physical science were the most commonly offered
science courses in grades 7-9, while the 1977 survey had found that general

science courses were more common. (See Table 5.) It may be that large numbers
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Table 5

COMPARISON OF SELECTED MATHEMATICS AND SCIENCE
COURSE OFFERINGS IN 1977 AND 1985-86 BY SAMPLEZ GRADE RANGE!

Percent of Schools

1977 1985-86
A. Mathematies 1-9 10-12 71-9 10-12
Mathematics, Grade 7 82 34 79 46
Mathematics, Grade 8 78 36 74 45
General Math, Grade 9 36 59 33 64
General Math, Grades 10-12 12 42 17 46
Business Mathematics 17 52 19 49
Geometry 33 97 41 95
Trigonometry 14 54 23 59
Probability/Statisties 3 7 6 14
Calculus 7 31 14 31
B. Science
Life Science 22 18 57 46
Earth Science 28 37 57 52
Physical Science 23 40 53 68
General Science, Grade 7 65 23 43 25
General Science, Grade 8 57 26 41 26
General Science, Grade 9 21 46 17 31
General Science,

Grades 10-12 6 11 6 18
Biology, 1st Year 30 95 41 99
Chemistry, lst Year 23 89 34 91
Physics, 1lst Year 22 78 32 81
Sample N 291 253 348 360

1 In both the 1977 and 1985-86 surveys 7-9 and 10-12 schools were defined as
schools that contained at least one of those grades. The fact that many
schools cut across those boundaries, e.g., 7-12 or 9-12 explains, for
example, why 12 percent of 7-9 schools offer general mathematics, grades
10-12,
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of schools have switched from general science to subject-specific courses, and
in fact the teacher responses provide some evidence of this trend. On the
other hand, these apparent differences may be due at least in part to changes
in the item format and wording.

According to the 1985-86 results, life science, earth science and physical
science are each offered by more than 50 percent of the schools with grades
7-9. General science is also frequently offered in grades 7 and 8, but rela-
tively infrequently in grade 9.

At the 10-12 level, most schools offer courses in biology (99 percent),
chemistry (91 pefcent) and physics (81 percent). Not surprisingly, small
schools are considaerably less likely to offer a wide variety of science
courses, especlally higher-level courses (see Table 6). For example, 78
percent of small high schools (defined as enrollment less than 800) do not
offer a course in calculus, compared to 43 percent of schools with enrollments
greater than 1400,

In addition, many schools that area able to offer courses in physics and
chemistry typically have very few sections of each. As shown in Table 7, only
23 percent of the nation’s high schools have 5 or more chemistry sections and
only 5 percent have 5 or more physics sections. Even in biology, only 40
percent of the high schools have as many as 5 sections. Since a typical
teacher teaches 5 or 6 classes each day, it is inevitable that many science
teachers will be assigned to teach courses outside their primary area of
specialty,

In mathematics, the most commonly offered courses in grades 7-9 are
mathematics, grade 7 (79 percent) and grade 8 (74 percent), and lst year
algebra, offered by 57 percent of schools with grades 7-9. More than half of
all 7-9 schools offer a course in computer awareness or literacy.

In grades 10-12, 99 percent of schools offer a course in first-year
algebra, 95 percent offer a geometry course, 91 percent offer some type of
computer science, but only 31 percent offer a course in calculus. Again, small
high schools are considerably less likely to be able to offer higher level
courses: 22 percent of small schools offer calculus compared to 57 percent of

large schools.
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Table 6

SELECTED COURSE OFFE&INGS BY SCHOOL SIZE AND TYPE OF COMMUNITY

Percent of High Schools

Sample N Chemistry Physics Calculus
Total (360) 91 a1 31
School Size
Small (134) 87 74
Medium (106) 99 98
Large (120) 98 94
Type of Community
Rural (128) 88 75
Urban (106) 90 85
Suburban (126) 97 90
Table 7
PERCENT OF HIGH SCHOOLS OFFERING O, 1, 2, 3, 4, AND 5
OR MORE SECTIONS OF SELECTED COURSES
Number of Sections
Course 0 1 _2_ 3 4 S _or more
Biology 1 23 16 14 6
Chemistry 9 35 18 9 6
Physics 19 52 13 6 5
First-Year
Algebra 1 29 20 13 6
Geometry 5 33 15 7 11
Calculus 69 23 8 0 0
Sample N = 360
23 e
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While most schools have only a small number of sections of each mathematics
course~-~only 29 percent have 5 or more sections <f geometry, 31 percent have 5
ox more sections of first year algebra, and less than 1 percent have that many
sections of calculus=-the fact that teacher preparation programs are gesred to
producing "mathematics® teachers rather than algebra or calculus teachers makes
this less of a problem than in science.

In addition to obtaining course titles from principals, the survey
instruments requested that each sample secondary science and mathematics
teacher provide the title of a randomly selected class. The results are shown
in Table 8, along with comparable results from the 1977 survey. As was the
case in 1977, general mathematics and algebra togethar continue to account for
the overwhelming mejority of 7«9 mathematics classes. There has, howaver, been
& significant decresse in tha percent of general mathematics classes in favor
of more algebra classes. At the high school level, algebra and geomaetry
continue to be the most commonly offered mathematics classes, accounting for
half of all 10-12 mathematics/computer science classes.

The teacher-supplied data provides additional evidence of a trend away from
general science toward discipline-specific science courses at the 7-9 level.
(The change from 30 percent general science in 1977 to 20 percent in 1985-86 is
statistically significant.) As was the case in 1977, biology, chemistry, and
physics classes together represent roughly 70 percent of all 10-12 science
classes, another 7 percent of classes are 2nd year biology. The remaining 24
percent of 10-12 science classas are scattered amcng a large number of course
titles.

Secondary science teachers were also asked to indicate whether the content
of the randomly selected class was general science, biclogical sciences,
physical sclonces, or earth sciences. As can be seen in Table 9, 7-9 science
courses are spread out across all of these categories. In contrast, at the

10-12 level half of all classes relate to the biological sciences while only 1

percent are general science and only 3 percent are in the earth/space sciences.




Table 8

MOST COMMONLY OFFERED SCIENCE AND MATHEMATICS COURSES,
1977 and 1985-86

7-9 Science Courses

General Science
Life Science
Earth Science
Physical Science
Biology

Other Courses

Sample N (n=535)

10-12 Science Courses

Biology, 1lst Year
Chemistry, lst Year
Physics, lst Year
Biology, 2nd Year
Other Courses

Sample N (n=586)

7-9 Mathematics/
Computer Science Courses

General Mathematics
Algebra

Remedial Mathematics
Computer Scilence
Other Courses

Sample N (n=550)

10-12 Mathematics/
Computer Science Courses

Algebra

Geometry

Advanced Math, Calculus
Consumer /Business
General Mathematics
Computer Science

Other Courses

Sample N (n=548)

100%

40
19
15

21
1007

38
30

14
1002

25

Percent of Classes
1985-86

20

25

23

18

8

6
1002

(n=658)

35
22
12

24
1002

(n=1050)

52
33

1002
(n=671)

36
21
13

10

1007
(n=5€5)




Table 9

CONTENT OF SECONDARY SCIENCE CLASSES BY GRADE RANGE

Percent of Classes

1-9 10-12

General Science 21 1
Biology, life sciences,

environmental science
Chemistry, physics,
physical sciaences 20 42
Earth/space sciences 24 3
Other 4 1
Sample N (n=658) (n=1050)

D, Other Characteristics of Science and Mathematics Classes

As was the case in 1977, tha overwhelming majority of secondary mathematics
and scierice classes are one year in length (see Tablae 10)., Average class size
varies slightly by subject and grade range but is generally around 22 to 24, a
decrease from the 1977 averages of 23 to 31, with the most substantial

decreas2s in class size at the 4-6 and 7-9 levels (see Table 11).
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Table 10
DURATION OF SECONDARY MATHEMATICS AND SCIENCE CLASSES
1977 and 1985-86

Parcent of Classes

1977 1985-8¢6

Mathematics Science Mathemeatics Science
Duration 7-9 10-12 7-9  10-12 7-9 10-12 7-9 10-12
Yaear 96 86 . 86 88 94 82 91 a1
Semaster 2 9 7 é 3 15 6 8
Quarter 1 3 4 4 2 1 1 0
Other 1 1 2 0 1 1 2 0
Missing 0 1 2 3 1 1 0 0
Sample N 550 548 535 586 671 565 658 1050
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1977 and 1985-86

. 1977 1985-86
Class Standard Clase Standard
Size Error Size Error
Science
K-3 23.5 .36 23.9 .37
4-6 26.6 <65 24.6 45
7-9 30.6 74 23.7 <40
10-12 22.8 .36 22.1 34
Mathematics
K-3 24.2 .23 22.7 .33
4-6 27.7 .52 23:5 .64
7-9 26.7 .33 23.3 .39
10-12 23.6 <46 21.4 - .39

Table 11
AVERAGE CLASS SIZE
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Teachers were also asked to indicate the ability make-up of the selected

class compared to the average student in the grade. These results are shown in
Teble 12. Elementary classes tend to be composed primarily of average ability
atudents or students of widely differing abilities. In grades 7-9 we see some
evidence of homogeneous grouping, where roughly a third of science and
mathematics classes are considered either high or low ability. And in 10-12
science a striking difference appears -- fully one-third of all science classes
are composed primarily of high ability students, presumably because a
disproportionate number of lower ability students have elected not to take

science in the upper grades.

Table 12

ABILITY MAKE-UP OF MATHEMATICS AND SCIENCE CLASSES

Mathematics Science
K-6 7-9 10-12 K-6 7-9 10-12

High Ability 8 16 11 10 19 34
Low Ability 10 16 iZ 10 17 10
Average Ability 44 49 46 43 34 33
Widely Differing

Levels 37 19 30 37 30 21
Missing 1 1 1 0 0 1
Sample N 686 671 565 710 658 1050

In a rel.ted question; both teachers and principals were asked whether they
considered science and mathematics difficult subjects for children to learn;
these results are shown in Table 13. Note that elementary mathematics is more
often percelved as difficult to learn than is elementary scilence. In addition,
the percentages of teachers and principals viewing each subject as difficult to

learn tends to increase with grade level.
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Sample N

Tabl

e 13

TEACHER AND PRINCIPAL OPINIONS ABOUT
THE DIFFICULTY OF SCIENCE AND MATHEMATICS

Percent of Respondents

Stzengly
Agree

Agree

No
Opinion

Disagree

A. Scionce is & difficult subject for children to learn.

Science Teachers

K«6 (710)
7-9 (658)
10-12 (1050)
Principals

K-6 (365)
7-9 (348)
10-12 (360)

1

1

11
30

30

15
21
25

1

4

57
46

47

60
60

62

B. Mathematics is a difficult subject for children to learn.

Mathematics Teachers

K-6 (686)
7-9 (671)
10-12 (565)
Principais

K-6 (365)
7-9 (348)
10-12 (360)

27

34

23
24

32

30

42

54

47

46

54
55

49

Strongly
Disagree

23

13

22

18

15

10

21
15

13

Missing




Chapter 3
USE OF TEXTBOOKS IN SCIENCE AND MATHEMATICS CLASSES

A. Qverview _—

Textbooks play a central role in science and mathematics instruction. For
this reason, both the 1977 and the 1985-86 surveys focused to a great extent on
which textbooks were being used, how they were selected, and how well teachers
liked them. The results of the analyses of the 1985-86 data are presented in
the following sections, along with comparisons to the 1977 results when

comparable data are available.

B, Textbook Usage

Each teacher was asked if he or she was using one or more published
textbooks or programs for teaching'a randomly selaected science or mathematics
class. As shown in Table 14, the percentages of science and mathematics
classes using textbooks at each grade level have remained essentially the same
since 19773 with the exception of K-3 science where only about two-thirds of
the classes use published textbooks/programs, roughly 90 percent of science and

mathematics classes at each grade level use textbooks.

Table 14
USE OF PUBLISHED TEXTBOOKS/PROGRAMS BY

SUBJECT AND GRADE RANGE
1977 and 1985-86

Percent of Classes (Sample N)

Science Mathematics
Grade Range 1977 1985-86 1977 1985-86
K-3 63 (287) 69 (431) 92 (297) 90 (433)
4-* 90 (271) 89 (273) 96 (277) 94 (246)
7-9 94 (535) 93 (658) 95 (550) 93 (671)
10-12 92 (586) 93 (1050) 95 (548) 91 (565)
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Those teachers who reported using one or more textbooks in these randomly

selected classes were asked for additional information about the one used most
often by the students in that class. (Those who said they did not use a
textbook were asked why they had made this choice, but the numbers were too
small to permit meaningful analysis.)

In the 1977 study, teachers were provided with a list of commonly used
textbooks/programs in the subject and grade range of the randomly selected
class and asked to indicate the code numbers of the one or more textbooks they
used; for textbooks not on the list, teachers were asked to write in the title,
author, and copyright date. While these lists were lengthy, there were so many
different textbooks in use that were not on the lists, including some that were
quite old, that it was still necessary to do extensive manual coding of
textbooks.

A number of changes were made in the data collection procedures to try and
streamline tﬁis process. First, teachers were asked only about the one
textbook/program used most often, not about multiple textbooks. Second, a list
of publishers was provided for each subject/grade range combination; teachers
could circle the appropriate number or write in the name of the publisher if it
was not on the list. (Since there ars a relatively small number of major
publishers, compiling these lists was considerably easier than preparing the
textbook lists had been for the 1977 survey.) Tetchers were then asked to
write in the title, author, and most recent copyright data of this particular
textbook.

The most commonly used science and mathematics textbooks in each grade
range are shown in Tables 15 and 16; the secondary textbooks are shown by major
type of class within each subject. Tables C.1 and C.2 in the Appendix list all
of the textbooks/programs which are being used by 2 percent or more of the
classes in each subject/grade range category.

The share of the market held by each of the major science and mathematics
textbook publishers is shown in Table 17. It is interesting to note that two
textbook publishers (Merrill and Holt, Rinehart, Winston) account for more than
half of the textbook usage in secondary science. The same type of dominance is
seen in mathematics, where two publishers (Addison-Wesley and D.C. Heath)
account for 43 percent of elementary textbook usage and one publisher (Merrill)

has 37 percent of the 10-12 mathematics textbook market.
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Table 18 shows the percent of science and mathematics classes using
textbooks with coepyright dates before 1980, 1980-1983, and 1984-1986. Sizable
proportions of science and mathematics classes, especially at the secondary
level, are using textbooks that are at least 6 years old. (Note that large
numbers of teachers did not provide copyright information. If we assume
proportional distribution of these across the three categories the number of
classes using "old" textbooks would be roughly 1 in 5 at the elementary level
eand 1 in 4 at the secondary level.)

It is intaresting to note that many of the science and mathematics classes
that use textbooks do not “cover" the entire textbook. As can be seen in
Table 19, while half of all elementary mathematics classes cover more than 90
percent of their textbooks, only 1 in 4 secondary mathematics classes does so.
Similarly in science, 1 in 3 elementary classes but only about 1 in 5 secondary
science classes cover more than 90 percent of their textbooks. Whether this
finding is "good" or "bad" cannot be determined from these survey data. Many
observers believe that science textbooks are much too long to be "covered" in
any reasonable fashion. A class that uses a wide variety of quality resources
and "covers" only a small part of the science textbook might well learn more
sclence than one that rushes through the entire textbook. The survey data do
point out, however, the need for more in-depth research on the science and
mathematics curriculum. Knowing the title of a course gives some information;
knowing the textbook that is used provides even more. But with so many classes
not getting to much of the textbook, it bacomes important to identify what is

covered and what is not.

C. Teacher Perceptions of Textbook Quality

As part of a series of questions about factors that affect instruction,
teachers were asked the extent to which poor quality of textbooks causes
problems in science and mathematics instruction on their school as a whole.
The results, shown in Table 20, indicate that the majority of science and
mathematics teachers do not consider textbook quality to be a significant
problem in their schools.
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Table 15

MOST COMMONLY USED SCIENCE TEXTBOOKS/PROGRAMS
BY GRADE RANGE AND SUBJECT

Publisher Textbooks

K-6 Science Silver Buzdett Science: Understanding
Your Environment

D. C. Heath Science
Merrill Accent on Science
Holt, Rinehart, Winston Science
7-9 General Science
Merrill Principles of Science
7-9 Life Science/
Biology
Merrill Fccus on Life Science
Holt, Rinehart, Winston Modern Biology
Scott, Foresman Life Science
7-9 Earth Science
Merrill Focus on Earth Science
7-9 Physical Science
Merrill Focus on Physical
Science
Prentice Hall Introductory Physical
Science
10-12 Biology
Holt, Rinehart, Winston Modern Biology
Merrill Biology ~ Living Systems
Holt Modern Human Physiology
Merrill Biology Everyday
Experience
34
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Table 15 (continued)

Publisher Textbooks
10-12 Chemistry
Holt, Rinehart, Winston Modern Chemistry
Merrill Chemistry: A Modern
Course
10-12 Physics
Merrill Physics: Principles and
Problems
Holt, Rine™art, Winston Modern Physics
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Table 16

MOST COMMONLY USED MATHEMATICS TEXTBOOKS/PROGRAMS

K~-6 Mathematics

7-9 Mathematics

10-12 Algebra

1C-12 Geometry

Advanced Mathematics

BY GRADE RANGE AND SUBJECT

Addison-Wesley

D. C. Heath

Scott, Foresman

Holt, Rinehart, Winston
MacMillan

Houghton Mifflin

Houghton Mifflin

D. C. Heath

Scott, Foresman

Holt, Rinehart, Winston
Harcourt, Brace, Jovanovich
Harcourt, Brace, Jovanovich

Houghton Mifflin

Holt, Rinehart, Winston

Houghton Mifflin
Scott, Foresman
Holt, Rinehart, Winston

Merrill
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Mathematics in OQur World
Mathematiecs
Invitation to Mathematics
Mathematics
Mathematics
Modern School Mathematics

Algebra: Structure and
Method

Mathematics

Mathematics Around Us

Mathematics

Mathematics Today

Mathematics

Algebra: Structure and
Method
Algebra with Trigonometyy

Geometry
Geometry
Geometry

Advanced Mathematical
Concepts




MARKET SHARE OF MAJOR TEXTBOOK PUBLISHERS BY

A. Mathematics

Addison-Wesley

Harcourt Brace Jovanovich

D. C. Heath

Holt, Rinehart, Winston
Houghton Mifflin
Laidlaw

MacMillan

Merrill

Scott, Foresman

Sample N

B. Science

D. C. Heath

Holt, Rinehart, Winston
Laidlaw

McGraw Hill

Merrill

Prentice Hall

Scott, Foresman

Silver Burdett

Sample N

Table 17

SUBJECT AND GRADE RANGE!

Percent of Classes

K-6 =9
23 9

9 12

20 6

11 13

8 24

1 4

9 2

0 5

12 10

636 622

15 3

10 16

2 5

7 1

14 37

1 9

4 7

: 26 8
548 615

517

w

fu—y
NP2V POV

984

1 0nly classes which are using published textbooks/programs were included in

these analyses
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Table 18

TEXTBOOK COPYRIGHT DATE BY SUBJECT AND GRADE RANGE!

Percent of Classes

Science Mathematics
K-6 7-9 10-12 K-6 7-9 10-12
Before 1980 14 23 22 13 22 29
1980-1983 40 45 4; 45 46 42
1984-1986 34 22 20 25 26 22
Unknown 12 11 10 17 6 7
Sample N 548 615 984 636 622 517

1 Only classes which ave using published texttooks/programs were included in
these analyses
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Table 19

PERCENT OF MATHEMATICS AND SCIENCE TEXTBOOKS COVERED!

Percent of Classes

Mathematics Science
Percent of Textbook “Covered* K-6 7-9 10-12 R-6 7-9 10-12
Less than 252 0 1 2 3 1 1
25-492 2 7 6 10 9 11
50-742% 8 16 24 23 27 37
75-902 39 50 45 30 42 34
More than 902 50 26 23 33 20 16
Unknown 0 1 1 1 1 1
Sample N 636 622 517 548 615 984

1 Only classes which are using published textbooks/programs were included in
these analyses
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Table 20

TEACHER PERCEPTIONS OF PROBLEMS IN THEIR SCHOOL
CAUSED BY TEXTBOOK QUALITY

Percent of Teachers

Not a
Serious Somewhat Significant
_ Sample N Problem of a Problem Problem Missing

Science

K~6 710 11 20 62 7
7-9 658 5 18 75 2
10-12 1050 5 17 76 2
Mathematics

K-6 686 3 14 79 5
7-9 671 8 21 69 3
1C-12 565 6 25 68 1

Each teacher who indicated that ha or she uses & published textbook/program
in a randomly saelected science or mathematics class was also asked to rate the
particular textbook ussd on & number of dimensions. These results are shown in
Table 21. Overall, the most highly ratel aspects of science and mathematics
textbooks were their organization, clarity, and reading level. Teachers were
generally less satisfied with the quality of supplementary materials and the
adequacy of exs~les to reinforce concepts in science textbooks and with the
adequacy of ~ . s of applicatlons and suggestions for calculator and

computer use 1. ,chematiecs textbooks.
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Table 21

TEACHER OPINIONS ABOUT TEXTBOOK QUALITY
BY SUBJECT AND GRADE RANGE!

Percent of Classes with Favorable Ratings?2

Science Mathematics
KE-6 7-9 10-12 K-6 7-9 10-12

Appropriate reading level 82 83 87 90 90 87
Interesting to students® 73 56 52 70 42 43
Clear and well-organized® 86 83 85 35 81 82
Develops problem-solving

skills 59 54 61 71 71 68
Explains concepts clearly 77 67 74 78 69 73
Has goal suggestions for

activities, assignments 72 68 58 76 64 55
Hes high quality supplementary

materials 41 49 44 59 59 33
Has adequate examples of

reinforce concepts 45 39 43 - - -
Has adequate examples of use .

of aclence in daily life™ 64 51 53 - - -
Shows applications of science

in careers 49 65 50 - - -
Has exercises for practice of

skills™ -— - . - 54 56 60
Had sdequate examples of

applications of mathemati:s - -- - 45 33 40
Has good suggestions foz

use of calculators - - - 27 38 27
Had good suggestions for

use of computers - - -- 15 29 31
Sample N 548 615 984 636 622 517

1 Only those classes which are using textbooks/programs were included in
these analyses.

2 Includes those who said "Strongly Agree" or "Agree" to positively worded
statements and those who said "Strongly Disar--e" or "Disagree" to
negatively worded statements.

* Statements were worded negatively in the questionnaire, e.g., "Is not
very interesting to my students."
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In general, elamentary teachers rataed thair science and mathematics
textbooks more favorably than did their secondary school colleagues. For
example, alementary teachers ware much more likely to consider their textbooks
“interesting to students;" thry waere also more satisfied with their textbooks’
suggestions for activities and assignments. Elementary teachers were more
satisfied than their junior high and high school counterparts with their

. science textbooks’ treatment of the use of sciencze in caily life and with the
quality of their mathematics textbooks’ supplementary materials. 1Is is also
interesting to note that mathematics textbooks are considered more successful

at developing problem-solving skills than are science textbooks.
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Chapter 4

INSTRUCTIONAL OBJECTIVES AND ACTIVITIES

A, Overview

While the textbook is an important determinant of the curriculum in a
mathematics or science class, teachers typically have considerable latitude in
the amount of time they spend on particular topics and the instructional
activities they use with their classes. The survey asked teachers the degree
to which they emphasized a number of objectives of science and mathematics
instruction, such as learning basic concepts, becoming interested in the
subject, and learning about its applications. Teachers were also asked about
use of various instructional techniques as well as the use of calculators and

computers. These results ars presented in the following sections.

B. Objectives of Mathematics and Science Instruction

Teachers were given a list of possible objectives of mathematics and
science instruction and asked how much emphasis each would receive during the
entire year (elementary) or course (secondary). Table 22 shows the percent of
mathematics classes whose teachers indicated heavy emphasis for each objective;
analogous data for science classes are shown in Table 23.

The two most heavily emphasized objectives in mathematics classes are to
have students learn mathematical facts and principles and to have them develop
a systematic approach to problem solving. It is noteworthy that while the
majority of mathematics teachers at each level indicate they emphasize heavily
preparing students for further study in mathematics, at the secondary level far
fewer indicate that having the students become interested in mathematics is a
heavily emphasized objective. Two other objectives that are heavily emphasized
in mathematics at the elementary level appear to receive less emphasis at the
secondary level: having students become aware of the importance of mathematics
in daily life and having students learn to perform computations with speed and
accuracy. Each is heavily emphasized in roughly 7 out of 10 K-6 mathematics
classes, 6 out of 10 at the 7-9 level, and 4 out of 10 at the 10-12 level.
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OBJECTIVES OF MATHEMATICS INSTRUCTION BY GRADE RANGE

Table

22

Percent of Mathematics Classes
With Heavy Emphasis!

Objective K-6 -9 10-12
RKnow mathematical facts, principles,

algorithms, or procedures 81 80 71
Develop a systematic approach to

solving problems 72 76 75
Prepare for further study in

mathematics 60 67 61
Perform computations with speed

and accuracy 72 59 41
Become aware of the importance of

mathematics in daily life 71 61 41
Develop inquiry skills 51 50 51
Learn to effectively communicate

ideas in mathematics 49 54 42
Become interested in mathematics 60 40 31
Learn about the applications of mathematics

in technology 20 27 31
Learn about the career relevance of

mathematics 15 28 29
Learn about the history of mathematics 4 5 5
Sample N 686 671 565

1 Teachers were given a 6-point scale for each objective, with 1 labeled
"none," 2 "minimal emphasis,” 4 "moderate emphasis" and 6 "very heavy
emphasis.” These numbers represent the total circling either 5 or 6.

44

o6




Table 23

OBJECTIVES OF SCIENCE INSTRUCTION

Percent of Science Classes With

_ Heavy Emphasisl
Objective K-6 7-9 10-12
Learn basic science concepts 67 85 86
Become aware of the importance of

science in daily life 68 68 59
Develop a systematic approach to

solving problems 48 63 67
Develop inquiry skills 55 62 57
Prepare for further study in science 42 52 56
Become interested in science 54 51 45
Learn to effectively communicate ideas

in science 45 46 47
Develop awareness of safety issues

in lab 23 52 54
Develop skills in lab techniques 15 45 55
Learn about applications of science

in technology 27 40 39
Learn about the career relevance of

science 22 30 31
Learn about the history of science 9 12 12
Sample N 710 658 1050

1 Teachers were given a 6-point scale for each objective, with 1 labeled
“none," 2 “minimal emphasis,” 4 "moderate emphasis” and 6 "very heavy
emphasis." These numbers represent the total circling either 5 or 6.
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At each grade level, roughly half of all mathematics classes give heavy
emphasis to having students develop inquiry skills and learn to effectively
communicate ideas in mathematics. About 2 in 10 elementary mathematics classes
and 3 in 10 secondary mathematics classes give heavy emphasis to learning about
the career relevance of mathematics and the applications of mathematics in
technology. Only about 1 in 20 mathematics classes at each grade level has a
heavy emphasis on learning about the history of mathematics.

In science, there 1is marked congruity baetween 7-9 and 10-12 classes
objectives but substantial differences between these and K-6 classes. By far
the most heavily emphasized objective of science instruction at the secondary
level is having students learn basic science concepts, with roughly &5 percent
of 7-9 and 10-12 science classes giving heavy emphasis to this objective.
Several other objectives receive heavy emphasis by 60 percent or more of
secondary science classaes, including having students become aware of the
importance of science in daily life, develop a systematic approach to solving
problems, and develop inquiry skills. Roughly half of secondary science
classes emphasize preparing students for further study in science, having
students become interested in science, having them learn to effectively
communicate ideas in science, and developing skills rc¢lated to laboratory
techniques and safety. Approximately 4 out of 10 secondary science classes
emphasize having students learn about the applications of science in
technology, 3 out of 10 emphasiza the careaer relevance of science, and only 1
out of 10 emphasizes learning about the history of szience.

At the elementary level, having students become aware of the importance >f
science in daily life and having them learn basic science concepts receive
about the same emphasis; roughly 2 out of every 3 K-6 science classes heavily
emphasize each of these objectives. Having students develop inquiry skills end
become interested in science receive heavy emphasis in more than half of all
K~6 science classes, and having them develop a systematic approach to problem-
solving, learn to communicate ideas in science, and prepare for further study
in science receive heavy emphasis in slightly less than half of the elementary
science classes. As was the case in secondary science, objectives related to

the history of science and the applications of science in technology and in
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careers are emphasized much less than are other objectives. In addition,
developing awareness of safety issues in the lab and developing skill in lab
techniques are much less heavily emphasized at the elementary level than at the

secondary level.

C. Class Activities

The 1985-86 National Survey of Science and Mathematics Education provided a
list of possible class activities and asked teachers to indicate those that
took place during their most recent lesson in a randomly selected class. The
results are shown in Table 24. Most science lessons irncluded lecture and
discussion. Use of hands-on activities was more common in elementary science
(51 percent of lessons), than in secondary (43 percent 7-9, 39 porcent 10-12).
Computer usage in science classes was rare at all grade levels.

Most mathematics lessons included lecture, discussion, and seatwork
assigned from the textbook; very few involved computers. Half of all
elementary mathematics lessons involved manipulative materials, compared to
only about 1 in 6 secondary mathematics lessons. Use of calculators increases
with grade level, with 26 percent of the high school mathematics lessons
involving the use of calculators. Homework assignments are relatively
infrequent in K-6 mathematics lessons (39 percent) but quite common in
secondary mathematics lessons (75 percent).

Selected comparisons with 1977 data are shown in Table 25. Note that in
1985-86, as in 1977, lecture and discussion were used considerably more
frequently in science classes than were laboratory activities., Note also that
the differences have become larger over time. For example, in 1977 72 percent
of the junior high school science classes had lectures in their most recent
science lesson and 59 percent used hands-on activities, a difference of 13
percent. In comparison, in 1985-86, 83 percent of the junior high school
science lessons included lecture and 43 percent included hands-on activities, a
difference of 40 percent.

In addition to indicating whether their most recent lesson included each of
a list of activities, teachers were ssked to estimate the number of minutes
spent on each of a number of activities. For mathematics the categories were
daily routines and other non-instructional activities, and the teacher working

with the entire class as a group, working with small groups of students, and
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PERCENT OF SCIENCE AND MATHEMATICS CLASSES PARTICIPATING

Table 24

IN VARIOUS ACTIVITIES IN MOST RECENT LESSON

Science Mathematics
. K-6 7-9 10-12 K-6 7-9 10-12

Lecture 74 83 84 73 89 89
Discussion 87 82 80 85 90 86
Demonstrations 52 42 44 -a - -—
Students use of

hands-on, manipu-

latives, r labora-

tory materials 51 43 39 50 20 12
Student use of

calculators - 7 25 2 9 26
Students use of

computers 2 5 5 7 6 10
Students working i
in small groups 33 35 36 59 45 34
Students doing

seatwork assigned

from textbook 31 45 35 76 76 66
Students completing

supplemental

worksheets 38 44 37 49 34 26
Assigning homework 28 54 52 39 75 75
Test or Quiz 23 23 19 18 11 6
Sample N 710 658 1050 686 671 565
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Table 25
PERCENT OF CLASSES USING LECTURE, DISCUSSION AND HANDS-ON

ACTIVITIES IN MOST RECENT LESSON, BY SUBJECT AND GRADE RANGE
1977 and 1985-86

A. Mathematics

1977 1985-86

K-3 4=6 7-9 10-12 K-3 4-6 7-9 10-12
Lecture 58 68 83 89 65 82 89 89
Discussion 88 89 83 91 81 92 90 86
Hands-on 58 38 23 24 63 31 20 12
Sample N 297 277 550 548 433 246 671 565

B. Science

1977 1985-86
R-3 4-6 7-9 10-12 K-3 46 7-9 10-12
Lecture 60 69 72 76 71 78 83 84
Discussion 87 90 82 77 88 86 82 80
Hands~-on 67 54 59 53 57 45 43 39
Sample N 287 271 535 586 431 273 658 1050
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supervising students working on individual activities. As shown in Table 26,
teachers at the three grade levels estimate that about 10 to 12 percent of the
time allocated for mathematics instruction is spent on daily routines,
interruptions, and other non-instructional activities. The proportion of the
allocated time that 1is spent on lecture and other "whole-class" activities
increases with grade range, while the proportion of time spent on small-group

activities decreases.

Table 26

PERCENT OF TIME SPENT ON VARIOUS ACTIVITIES .-
IN MATHEMATICS CLASSES BY GRADE RANGE i )

- — k-6 1-9 10-12
Standard Standard Standard

Mean Error Mean Error Mean Error
Daily Routines 10 41 12 42 11 .34
Entire Class 43 1.05 52 1.20 26 1.19
Small Groups 20 1,02 12 .77 9 .70
Individual
Activities 27 .86 24 1.00 25 1.11

For science, there were six categories: daily routines, lecture, hands-on,
reading about science, test or quiz, and "other science instructional
activities."” These results are shown in Table 27. Teachers at each grade
level estimate that about 10 to 12 percent of the time allocated for science
instruction is speiat on daily routines, interruptions, and other non-
instructional activities, about 6 to 7 percent on tests and quizzes, and about
11 to 14 percent on "other science instructional activities" not specified in
the questionnaire. Differences among grade levels were found mainly in the
percent of time devoted to lecture, which increases from 25 percent of class
time in K-6 science to 43 percent in grades 10-12, and reading about science,
which decreases from 19 percent of K-6 class time to 6 percent at the 10-12
level. The proportion of
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Daily Routines
Lecture

Hands-on ox
Laboratory

Reading about
Science

Test or Quiz

Other

Table 27

TIME SPENT ON VARIOUS ACTIVITIES
IN SCIENCE CLASSES BY GRADE RANGE

Mean Percenr of Lesson

Standard
Mean Error
10 o6
25 .89
28 i.32
19 .88
7 .96

Mean

12

34
23

11

Standard
Error

A4

1.12

1.27

.91

.70

1.11

10-12
Standard
Mean Error

11 .26
43 1.11
21 1.12
6 .53
6 .68
13

.76




time spent on hands-on activities is significantly géeuter at the K-6 level
than at either the 7-9 or 10-12 levels.

Statements about what science education "should bu" typically advocate
heavy reliance on hands-on instruction in science. As shown in Table 28, the
1985-86 survey provides evidence that teachers agree. Approximately two-thirds
of elementary science teachers and more than three-fourths of secondary science
teachers indicated that laboratory-based science classes are more effective
than non-laboratory classes. Fewer than 5 percent of each group of teachers
agreed with the statement that "Hands-on science experiences are not worth the
time and expense." Principals had very similar opinions. Why, then, are
hands-on activities not used morse extensively? The survey responses provide
some clues. Hands-on science activities often require special materials and
equipment. However, at the elementary level, only 6 percent of science classes
are conducted in laboratories or special science rooms; 55 percent use
classrooms with portabla science kits or materials and 38 percent use
classrooms with no science facilities or materials. These figures are quite
similar to those in 1977 (sce Table 29).

Recent research has pointed to the importance of homework as a means of
increasing instructional time. Accordingly, science and mathematics teachers
in this suzvey were asked to estimate the avarage smcunt of time a typical
student in a randomly selected class spands on homework. These rasults are
shown in Table 30. Not surprisingly, the amount of time aspent on homework
increases with grade luvel. In addition, at each grade laevel significantly

more tima is spent on mathematics homework than on science homework.

D. Use of Calculators and Computers

A great deal of attention has been paid to the potential of technology for
changing the way students learn. The 1985-86 National Survey of Science and
Mathematics Education looked at the extent to which two of these tools--hand-
held calculators and computers--are used in science and mathematics
instruction.

Secondary science teachers, and both elementary and secondary mathematics
teachers, were asked whether they use calculators in the randomly selected

science or mathematics class, and if so, how they were used. As can be seen in
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Table 28

TEACHER AND PRINCIPAL OPINIONS ABOUT
HANDS-ON SCIENCE INSTRUCTION

Percent of Respondents

A. Laboratory-based science classes are more effective.

Strongly No Strongly
Sample N Agree Agree Opinion Disagree Disagree Missing

Science Teachers

K-6 710 25 41 20 7 1 5
7-9 658 39 38 6 12 3 2
10-12 1050 47 33 8 7 2 3
Principals

K-6 365 22 54 13 8 2 1
7-9 348 26 52 9 9 3 1
10-12 360 31 54 8 4 2 1

B. Hands-on science experiences are not worth the time and expense.

Science Teachers

K-6 710 3 1 3 33 56 5

7-9 658 1 2 4 37 52 4

10-12 1050 1 2 3 33 58 3

Principals

K-6 365 2 3 3 34 58 1

7-9 348 0 0 3 40 56 0
2 3 35 57 1
53 65




Table 25

TYPES OF ELEMENTARY SCIENCE CLASSROOMS

1977 AND 1985-86

Percent of Classes

1977 1985-86
Laboratory or special
science room 0 9 0 14
Clagsroom with portable
science materials 54 54 57 53
Classroom with no science
facilities 38 34 42 33
Missing 8 3 1 0
Sample N 287 271 431 273
54
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Table 30

TIME SPENT ON SCIENCE AND MATHEMATICS
HOMEWORK BY SUBJECT AND GRADE RANGE

Number of minutes/dayl

Science Mathematics.
Standard Standard
Mean Error Mean Error
K-3 3 <24 8 «56
4-6 11 .72 20 .84
7-9 23 .72 28 .68
10-12 28 .53 32 .72

1 R-6 teachers were asked to estimate the number of minutes spent on
homework, each week; this number was divided by 5 to get minutes per day.




Table 31, only 1 in 7 K~6 mathematics classes uses calculators. Calculator
usage increases with increasing grade range, with slightly more than half of
all 10-12 science and mathematics classes using calculators. At each grade
level, most of the clasges that use calculators at all use them for doing
computations and for solving problems. Many also use calculators for checking
answevs. Those 7-9 and 10-12 science classes and 10-12 mathematics classes
that use calculatorz ave likely to use them for taking tests; in contrast,

relatively few B+-6 and 7-9 mathematics classes use calculators for test taking.

Table 31
CALCULATOR USAGE IN MATHEMATICS AND SCIENCE CLASSES

Percernt of Classes

Mathematics Science
K-6 7-9 10-12 K-6 7-9 10-12

Use calculators for:

Checking answers 11 23 29 -- 14 32
Doing computations 9 27 47 -- 21 51
Solving problems 9 22 37 - 18 47
Taking tests 1 10 35 -- 18 42
One or more uses 14 35 51 -- 24 54
Sample N 686 671 565 658 1050

Computer usage was examined in a number of ways. Teachers who indicated
there were computers available for use in the randomly selected class were
asked whether they in fact used them. If so, they were asked to identify the
ways in which computers were used, e.g., for writing programs, drill and
practice, or using simulations. They were also asked to indicate how many
minuées a typical student spent working with computers in that class during the
last week of instruction. Finally, teachers were asked to indicate if studen*.
in that class used computers during their most recent lesson.
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Table 32 shows the percent of mathematics and science classes at each grade
level that use computers as part of their instruction, and those that did so
during a particular week and a particular day. Approximately 1 out of every 2
K-6 mathematics classes uses computers at least some of the time, a larger
proportion than in any other subject/grade range combination; at this level
computers sre typically used for drill and practice and for computer games.
Computer usage in secondary school mathematics is more evenly dispersed among
several categories.

In science, overall computer usage tends to increase with increasing grade
level, with 25 percent of K-6 science classes and 36 percent of 10-12 science
classes using computers. (The difference between K-6 and 7-9 classes is not
statistically significant.) Particular uses that increase with grade level are
using computers as a laboratory tool and using computers for simulations.

The question about computer usage in a given week yielded similar results:
mathematics classes, especially K-6 mathematics classes, were more likely than
science classes to have used computers in the pravious week’s instruction. As
shown in Tables 32 and 33, fewer than 1 in 10 science classes used computers at
all during the "last week," and in most of those the tybical students spent
fewer than 15 minutes working with computers. In mathematics, elementary
classes were more likely to use computers in a given week than were their
secondary counterparts, but students typically spent less than half an hour
using computers during that week. In contrast, if a high school mathematics
class used computers, the typical student spent more than 45 minutes working

with computers during that week.
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Table 32
COMPUTER USAGE IN MATHEMATICS AND SCIENCE CLASSES

Percent of Classes

Mathematics Science
_ K-6 7-9 10-12 K-6 -9 10-12

Used in this class 49 40 34 25 28 36
Used last week 29 19 18 9 6 9
Used last lesson 7 6 10 2 5 5
Use computers for:
Teacher demonstrating

computer use 18 17 15 9 7 13
Writing programs 5 12 14 2 4 5
Learning content 14 16 9 7 15 15
Laboratory tool -- -- -- 3 8 15
Drill and practice 40 24 12 12 13 18
Using simulations 7 8 9 5 11 17
Problem solving 19 14 13 7 10 11
Using computer

graphics 8 10 11 4 7 8
Games 33 19 6 12 & 7
Testing and

evaluation 3 5 5 3 8 7
Sample N 686 671 565 710 658 1050
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Table 33
TIME SPENT WORKING WITH COMPUTERS "LAST WEEK*

Percent of Classes

Mathematics Science

Number of Minutes K-6 7-9 10-12 K-6 7-9 10-12
Nonel 67 78 81 85 92 89
1-14 12 5 4 5 3 6
15-29 10 6 2 2 0 1
30=44 3 4 1 2 1 1
45~60 2 1 4 0 1 1
More than 60 2 3 7 0 1 0
Missing/

Inconsistent? 4 2 3 6 2 2
Sample N 686 671 565 710 658 1050

1 Includes those classes that never use computezrs.

2 Inconsistent includes those classes in which the teacher indicated that
computers are not used but went on to describe how they were used.

71

59




Chapter 5
SCIENCE AND MATHEMATICS TEACHERS

A, Overview )
The quality of science and mathematics education depends to a very large
extent on the capabilities of science and mathematics teachers. The 1985-86
Survey of Science and Mathematics Education collected a variety of types of
information about science and mathematics teachers -- €.g., their sex,
race/ethnicity, ages, number of years teaching, course backgrounds, degrees
earned, and certification status. These data are presented in the following

sections.6

B. Teacher Characteristics

Table 34 shows the breakdown of teacher sex by subject and grade range, in
both the 1985-86 survey and the 1977 survey. As expected, most elementary
teachers are females; and the proportion of male teachers increases with grade.
Since 1977, however, there has been an overall decrease in the proportlon of
male science and mathematics teachers. For example, in 1977 68 percent of
10-12 mathematics teachers were male, while in 1985-86 only 53 percent of 10-12
mathematics teachers were male.

The breskdown of teacher race by subject and grade range is shown in
Table 35. Note that the percentage of minority teachers is geuerully greater
in the lower grades: 92 percent of 10-12 science teachers are white compared
to 82 percent of K-3 science teachers. Since race/ethnicity data from earlier
ycars are not available, it 1s not possible to identify trends in the numbers
of minority science and mathematics teachers. However, given the changing

demographics of the student population and of the teaching force in general,

6/ These types of data enable us to present a basic description of the science
and mathematics teaching force; we know a lot now that we did not know
before this survey. However, it is important to recognize the limitations
of this description; a survey such as this cannot determine whether these
teachers have a deen understanding of their subjects or how many are capable
of sparking their students’ interest in these fields.
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Table 34

TEACHER SEX BY SUBJECT AND GRADE RANGE
1977 and 1985-86

Percent of Teachers

i 1977 ' 1985-86 —_]
Sample Sample

_ Male Female Missing N Male Female Missing _ N
Mathematics
K-3 6 94 0 297 4 93 3 433
4-5 21 76 2 277 20 79 1 246
7-9 54 46 0 550 45 51 4 671
10-12 68 32 0 548 53 46 1 565
Science
k-3 2 98 0 287 3 94 3 431
4=G 33 67 0 271 23 76 1 273
7-9 62 38 0 535 56 41 3 658
10-12 74 - 2 586 68 31 1 1050
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Table 35
TEACHER RACT BY SUBJECT AND GRADE RANGE

Percent of Teachers

American
Indian/ Asian/
Sample Alaskan Pacific
N White Black Hispanic Native Islander Unknown
Mathematics
K-3 433 84 10 1 0 (0] 4
4-6 246 84 12 2 4] 0 2
7-9 671 90 6 1 (0] 1 3
10-12 565 94 3 1 0 1 1
Science
K-3 431 82 9 4 (0] 1 4
4-6 273 86 8 4 (0] 1 1
7-9 658 88 6 1 0 1 4
10-12 1050 92 5 1 1 1 1
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there is reason for concern that the underrepresentation of minority science
and mathera’ ics teachers at the secondary level will become more severe, with a
resulting scarcity of role models for scientifically talented minority youth.
The averege sge and numbers of years teaching experience of science and
mathematics teachers at each grade level are shown in Table 36. In recent
years considerable concern has been expressed about the likely need to replace
large numbers of retiring teachers. The 1985-86 survey found some evidence
that the science and mathematics teaching force is "aging." Tor example, while
the typical 1977 high school science ceacher had 1l years prior teaching
experience, the avcrage for a 1985-86 nigh school science teacher was 14 years.
However, as shown in Tsble 37, data from this survey do not support the
prediction of huge numbers of retirees in the next decade; roughly 4 out of 5
science and mathematics teachers at each grade level are age 50 or younger.
Table 38 shows the percent of teachers in each subject/grade range
combination who have earned degrees beyond the bachelor’s. As was the case in
1977, the percent of teachers with higher degrees increases with grade level
taught. In addition, the percent of 10-12 science teachers with degrees beyond
the bachelor’s has increased significantly since 1977 (to 63 perceri) which is
significantly greater than the corresponding percent for 10-12 mathematics (55

percent, unchanged since 1977).

C. Teacher Preparation

The 1985-86 National Survey of Science and Mathematics Education focused to
a considerable extent on teacher preparation as indicated by their course
background and degrees earne.. Information about certification status was also
collected. Table 39 shows the percent of K-3 and 4-6 gscience teachers who have
completed particular types of courses. While 85 percent of elementary schoul
science teachers have had a college biology course, only about 1 in 3 have had
a college chemistry course and 1 in 5 a college physics course. The National
Science Teachers Association (NSTA) has recommended that elementary science
teachers have at least one course in the biological sciences, one course in the
physical sciences and one coursa in the earth/space sciences; 31 percent of K-3

science teachers and 42 percent of 4-6 science teachers meet that standavd.
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Table 36

AVERAGE TEACHER AGE AND TEACHING EXPERIENCE
BY SUBJECT AND GRADE RANGE

Standard No. of Years Standard

Mathematics Average Age Error Teaching Error
K-6 40.1 <41 13.0 .33
7-9 3903 o,'-d 1206 085
10-12 40.2 53 14.2 «39
Science

K-6 39.9 42 13.0 .36
7-9 3902 076 1301 065
10-12 40.3 .38 14.4 .50

Table 37

TEACHER AGE DISTRIBUTION BY SUBJECT AND GRADE RANGE

Percent of Teachers

Sample

_N___ 30 or under 31-40 41-50 51-60 260  unknown
Mathematics
K-6 686 17 "6 24 15 2 6
7-9 671 16 41 23 13 1 5
10-12 565 17 35 31 13 1 2
Science
K-6 710 16 38 26 12 - 6
7-9 658 18 41 25 11 2 4
10-12 1050 15 38 30 15 1 1
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Mathematics

K-6
7-9

10-12

Science
K-6
7-9

10-12

Table 38

TEACHER EARNED DEGREES BEYOND THE BACHELOR’S

BY SUBJECT AND GRADE RANGE

1977 and 1985-86

1977
Percent of
Teachers Sample N

34 558

45 535

55 586

29 574

50 550

54 548

77

66

1985-86

Percent of

Teachers Sample N
36 686
44 671
55 565
39 710
47 658
63 1050




Table 39

ELEMENTARY S7IENCE TEACHER COURSE BACKGROUND

Percent of Teachers Completing
One or More College Courses

Course K-3 4-6
General methods of teaching 95 95
Methods of teaching elementary
school science 87 88
Methods of teaching middle
school science 7 20
Supervised student teaching 77 87
Psychology, human development 83 38
Instructional uses of computers 31 37
Computer Programming 11 21
Liology, environmental,
life sciences 83 87
Chemistry 30 37
Physies 17 21
Physical Science 58 61
Earth/Space Science 39 51
No science courses 5 5
One type of science course 18 12
Biology (15) ( 8)
Physical Science ( 2) ( 3)
Earth/Space Science (1) (1)
Two types of science courses 40 40
Biology and Physical Science (34) (31)
Biology and Earth/Space Science ( 5) ( 6)
Physical Science and Earth/Space Science (1) ( 3)
All three categories of science courses 31 42
Unknown 4 2
Sample N 431 273
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Table 40 shows the percent of K-3 and 4-6 mathematics teachers who have
completed particular types of courses. While 9 out of 10 elementary
mathematics teachers have had a course in mathematics specifically for
elementary school teachers, only about 1 in 5 has had a course in geometry for
teachers, 1 in 4 a course in probability and statistics, and 1 in 10 a college
calculus course.

The percentages of 7-9 and 10-12 science teachers completing specific
science courses are shown in Table 41, while Table 42 shows the numbers of
courses of a particular type that were completed. Only 3 percent of 7-9
science teachers and 7 percent of 10-12 science teachers have never had a
college biology course, and 46 percent f 7-9 science teachers and 59 pzrcent
of 10-12 science teachers have had 8 «r more life science courses. 1In
contrast, 24 percent of 7-9 science teachers and 27 percent of 10-12 science
teachers have ncver had a college-level course in the earth/space sciences, and
only 12 percent of the former and 6 percent. of the latter have had 8 or more
courses in this area. More than half of all secondary science teachers have
never had a college computer science course and almost half have had no college
calculrs,

Table 43 shows the percentages of 7-9 and 10-12 science teachers who have
completed various numbers of science courses. NSTA has recommended that junior
high school science teachers have at least 36 credit hours in science, and
senior high school science teachers at least 50 credit hours. Assuming that
each science course 13 an average of 3.5 credit hours; 68 percent of 7-9
science teachers and 83 percent of 10-12 gcience teachers meet or exceed the 36
cgadit hour standard (11 courses); 43 percent of 7-9 science teachers and 57
percent of 10-12 science teachers meet or exceed the 50 credit hour standard
(15 courses).

Table 44 shows the percent of 7-9 and 10-12 mathematics teachers who have
completed each of a number of particular types of courses. Typically, larger
percentages of 10-12 veachers than 7-9 mathematics teachers have taken each
specific mathematizs course. While 67 percent of 7-9 mathematics teachers and
80 percent of 10-12 mathematics teachers have had a c-llege-level geometry

course, and nearly that many have had a course in probability and statistics,
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Table 40
ELEMENTARY MATHEMATICS TEACHER COURSE BACKGROUND

Percent of Teachers Completing
One or More College Courses

Course k-3 4-6
General methods of teaching 94 93
Methods of teaching elementary

school mathematics 90 90
Methods of teaching middle

school mathematics 14 27
Supervised student teaching 82 83
Psychology, human development 83 87
Instructional uses of computers 30 34
Computer Programming 17 24
Mathematics for elementary

school teachers 89 90
Mathematics for secondary

school teachers 11 21
Geometry for elementary

or middle school teachers 17 21
College algebra, trigonometry,

elementary functions 30 37
Calculus 8 12
Upper division geometry 5 7
Probability and statistics 21 27
Sample N 433 246
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Table 41

SECONDARY SCIENCE TEACHER COURSE BACKGROUND

Percent of Twachers Completing
One or More College Courses

7-9 10-12
EDUCATION
General Methods of Teaching 94 94
Methods of Teaching Secondary

School Science 61 82
Methods of Teaching Middle

School Science 30 20
Supervised Student Teaching 83 79
Psychology, Human Development 85 87
Instzuctionsl Uses of Computers 33 30
MATHEMATICS [COMPUTER SCIENCE
College Algebra, Trigonomet:y,

Elementary Functions 75 78
Calculus 41 53
Differential Equations . 16 25
Probability and Statistics 44 44
Computer Programming 33 33
LIFE SCIENCES
Introductory Biology 91 85
Botany, Plant Physiology, etec. 70 73
Cell Biology 54 58
Ecology, Environmental Science 62 63
Genetics, Evolution 55 64
Microbiology 48 53
Physiology 63 65
Zoology, Animal Behavior, etc. 64 71
CHEMISTRY
General Chemistry 76 92
Analytical Chemistry 30 47
Organic Chemistry 51 70
Physical Chemistry 21 32
Biochemistry 25 34
Sample N 658 1050
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Table 41 (continued)
Percent of Teachers Complering
One or More College Ceurses

7-9 10-12
PHESICS
General Physics 73 81
Electricity and Magnetism 18 28
Heat and Thermodynamics 16 24
Mechanics 15 26
Modern or Nuclear Physics 12 23
Optics 11 18
EARTH/SPACE SCIENCES
Astronomy 40 36
Geology 5¢ 49
Meteorology 27 20
Oceanography 26 19
Physical Geography 39 25
OTHER
History of Science 21 23
Science and Society 18 16
Engineering 8 12
Sample N 658 1050

71

82




~
U]

Number of Courses

Table 42

SECONDARY SCIENCE TEACHER COURSE BACKGROUND:

NUMBER OF LIFE SCIENCE, CHEMISTRY, PHYSICS, EARTH SCIENCE,

CALCULUS, AND COUPUTER SCIENCE COURSES

—Somploted Life Sclence Chomictey Bhyalga Earth Sclence Calculug fomouter Science
1-2 18-12 1-2 1¢-12 1-% 1€8-12 1-2 16=-12 1=2 1£=12 =2 if=12

(] 3 7 18 8 16 13 24 27 '] 44 62 c7

1 6 5 11 e 26 17 16 20 17 16 18 18

2 11 6 16 14 18 23 14 16 12 16 12 18

3 6 6 13 14 15 12 ® 9 7 ) 4 5

4 9 6 12 14 7 9 6 8 2 5 2 3

6 7 s [ ) 3 4 4 2 1 2 1 ]

[ 6 3 8 7 & s F F ] "] ] $

7 4 s 2 s 1 1 1 e ] -} 1 [

8 48 59 11 26 [ 16 12 8 ] (] 1 2
Unknown 6 6 [ 1 1 5 11 13 7 9 8 [
Sample N €63 1860 668 1260 a6e 1968 668 1886 868 1056 668 1860,
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Table 43

TOTAL NUMBER OF SCIENCE COURSES COMPLETED BY
SECONDARY SCIENCE TEACHERS

Total Number of Science Coursesl Percent of Teachers
; 1-9 10-12

0-5 12 4

6-10 19 12

11-14 25 26

15-20 29 42

2 21 14 15

Unknown 1 1

Sample N 658 1050

1/ Since the highest number of courses a teacher could indicate for each of
the 4 categories-~life science, chemistry, physics/physical science, and
earth/space science--was "2 8", these figures underestima.e the totals for
any teachers who completed more than 8 courses in a particular category.
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Table 44

SECONDARY MATHEMATICS TEACHER COURSE BACKGROUND

Fercent of Teachers Completing
One or More College Courses

7-9 10-12
EDUCATION
General Methods of Teaching 90 03
Methods of Teaching Secondary

School Mathematics ) 53 80
Methods of Teaching Middle

School Mathematics 37 25
Supervised Scudent Teaching 79 81
Psychology, Human Development 84 87
Instructional Uses of Computers 40 42
MATHEMATICS /COMPUTER SCIENCE
College Algebra, Trigonometry,

Elementary Functions 80 87
Calculus 67 89
Advanced Calculus 39 3
Differential Equations 39 61
Geometry 67 80
Probability and Statisties 59 76
Abstract Algebra/Number Theory 48 69
Linear Algebra 48 69
Applications of Matuematics/

Problem Solving 34 39
History of Mathematics 26 37
Other Upper Division Mathematics 37 63
Computer Programming 46 64
Sample N 671 565
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fewer than 40 percent of each group has had a course in the applications of
mathematics and.only about a third has had a course in ihe history of
mathematics.

The percentages of 7-9 and 10-12 mathematics teachers who have had various
numbers of calculus, computer science, and methods of teaching mathematics
courses are shown in Table 45. Roughly 7 out of 10 grade 7-9 mathematics
teachers meet or exceed the National Council of Teachers of Mathematics’ (NCTM)
recommendation for a course in calculus; 53 percent have had a course in
computer science and 80 percent have had 1 or more courses in methods of
teaching mathematics as recommended by NCTM. At the 10-12 level, 64 percent of
the teachers have had at least 3 calculus courses as suggested by NCTM; 72
perceut have had a course in computer science, but only 54 percent have had 2
or more courses devoted specifically to msthods of teaching mathematics as
recommended by NCTM.

As shown in Table 46, most science and mathematics teuchers at each grade
level are certified to teach in their states, slthough roughly 5 percent are
only professionally certified (defined for this survey as lacking some
requiremsnts). Not surprisingly, very few K-6 teachers are specifically
certified in mathematics or science (roughly 90 percent are certified in
elementary education); even fewer have degrees in mathematics, science, or
mathemstics or science education.

While 62 percent of those teachers who are teaching 1 or more classes of
mathamatics in giades 7-9 are certified by their states to teach mathematics,
only 48 percent have at least one degree in mathematics or mathematics
education. In contrast, 84 percent ¢f 10-12 mathematics teachers are state-
certified in mathemetics and 76 percei.. ‘.wve degrees in mathematics and/or
mathematics education.

Most teachers of ‘'cience in grades 7-12 are certified by their states to
teach one or more science subjects (73 percent of 7-9 science teachers and 89
percent of 70-12 science teachers). Sixty-eight percent of 7-9 science
teachers and 84 percent of 10-12 science teachers have one or more degrees in

science or science education.’

7/ lany science teachers hold degrees in a single science discipline, e.g.,
biology or chemistry, but are assigned to teach several diffecrent science
subjects. Future analyses will focus on the relationship betw.cn certifica-
tion/degrees held and teaching assiznments.
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AND METHODS OF

Number of Courses

Table 45

SECONDARY MATHEMATICS TEACHER COURSE BACKGROUND:

NUMBER OF COURSES IN CALCULUS, COMPUTER SCIENCE
TEACHING MATHEMATICS

Percent of Teuachers

1=9 10-12
A. Calculus
0 29 6
1 15 7
2 15 16
3 18 24
4 9 20
25 10 20
Unknown 5 6
B. Computer Science
0 38 23
1 24 25
2 16 16
3 7 12
4 4 6
25 8 14
Unkno n 4 5
C. Methods of feaching Mathematics
0 14 11
1 24 29
2 21 24
3 i6 12
2 4 20 18
' Unknown 6 5
| Sample N 671 565
|
i 88
|
|
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Table 46

A. Mathematics Teachers

TEACHER DEGREE AND CERTIFICATION STATUS

Percent of Teachers
K6 19  10-12

Type of Certification
Not certified 1 5 4
Provisional 4 5 4
Regular 87 83 90
Missing/Inconsistentl 8 6 3
Field of Certification
Not certified 1 5 4
Mathematics? 9 32 84
Other field 86 28 10
Missing/Inconsistentl 5 5 1
Teaching Courses Uncertified to Teach
Yes NA 18 14
No NA 78 83
Missing/Inconsistentl NA 4 3
Degree Fields
Mathema’ .cs3 1 24 40
Mathemstics and Mathematics Education3 0 6 12
Mathematics Education3 1 18 24
Other Field 97 52 25
Missing 1 0 0
Semple N 586 671 565

1/ Inconsistent includes those who sald they are certified but did not
indicete the field(s) of certification and those whe said they are not
certified but indicated one or more fields of certification.

2/ These teachers may have been certified in.ocher fields as well.

3/ These teachers may have degrees in other fiazlds as well.
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Table 46 \continued)
B. Science Teachers
o R Percent of Teachers
—_ —_ —_ K-6 -9 10-12

Type oz Certification
Yot certified 1 6 4
Provisional 4 7 6
Regular 87 83 89
Missing/Inconsistentl 7 3 2
Field of Certification
Not certified 1 6 4
Science 9 73 89
Other field 86 17 5
Missing/Inconsistent! 4 4 2
Teaching Courses Unceztified to Teach
Yes NA 25 20
No MA 71 75
Missing/Inconsistentl NA 4 5
Degree Fields
Any Scienced 2 49 60
Any Science and Science Education3 0 10 16
Science Educationd 2 9 8
Other ¥ield 95 32 16
Missiag 1 0 1
Sample N 710 658 1050

1/ Inconsistent inc.udes those who said they are certified but did not
indicate the field(s) of certification and those who said thcy are not
werttified but indicated one or more fields of certification.

2/ These teachers may have been certified in other fields as well.

3/ These teaclers may have degrees in other fields as well.
S0

78




Chapter 6
PROFESSIONAL DEVELOPMENT

A. Qverview

Chapter 5 described the status of the science and mathematics teaching
force in terms of objective measures such as percent of mathematics teachers
with degrees in mathematics. This chapter focuses on teachers’ perceptions of
their qualifications, and on the opportunities they have for professional
development to address their needs. The following sections include data on
teachers’ perceptions of their qualifications to (1) teach various subjects,
(2) use computers as an instructional tool, and (3) teach special needs

students. Data about professional development activities are also pravided.

B. Perceptions of Teacher Qualifications

In both the 1977 and 1985-86 surveys, elementary teachers were asked to

rate their qualifications for teaching mathematics, science, social studies,
and reading; these results are shown in Table 47. In 1977, most elementary
teachers indicated they felt very well qualified to teach reading (63 percent);
corresponding Sigures were 49 percent for mathematics, 39 percent for social
studies, but only 22 percent for science. By 1985-86, the differ nces in
teacher perceptions about science and other subjects were even more marked.
While 82 percent of the teachers indicatad they felt very well qualified to
teach reading, 67 percent to teach mathematics, and 47 percent to teach socizl
studies, only 27 percent felt very well qualified to teach life sciences, 15
percent physical sciences, and 15 percent earth/space sciences. Science
subjects were the only ones in which more than &4 percent of the teachers
indicated they felt "not well qualified.” The percentages were larger for the
physical and earth sciences (23 and 22 percent respectiv-'y), than for life
sciences (11 percent). Similarly, when asked to name a specific science topic
they would find difficult to teach, the most commonly listed topics were
physics, chemistry, and, to a lesser extent, earth/space science topics.

As shown in Table 48, relatively few X-6 teachers (12 percent) consider
themselves to be "master" science teachers, in contrast to 38 percent in

mathematics. Nevertheless, most elementary science and mathematics teacher:
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Tablo 47

ELEMENTARY TEALKE -RCEPTIONS OF THEIR QUALIFICATIONS TO TEACH YARIOUS SUBJECTS
1977 and 1986-88

1977 19e6-88
Parcent of Teachers Percent of Teachers
Not Well Adeguately Very Wall Not Well Adequately Very Well

Quaiified Quolified Qualitied Missing Quatified Qualitied. Quoiified Mizging

Mathenatics 4 46 49 1 1 8 67 2
Soclial Studies 8 54 39 1 4 47 A7 2
Reading 3 82 83 2 1 16 82 2
Scliice 18 ae 22 2 - - -- -
Life Sclence -—- -- -~ -- 11 s 27 2
Physical Sclenco - -- - - 23 69 16 3

“arth/Space
Sclencses - -- - - 22 69 18 4

Sumpio N 1687 1396

93
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Table 48

TEACHER OPINIONS ABOUT THEIR SCIENCE AND MATHEMATICS
TEACHING BY SUBJECT AND GRADE RANGE

se I consider myself a "master" mathematics (scilence) teacher.

Strongly No Strorgly
Sample N Agrae Agres Opinion Disagree Disagree Missing

Mathematics

K-6 686 7 31 25 27 3 7
7-9 671 23 34 22 15 2 4
10-12 565 29 37 17 11 3 2
Science

K-6 710 2 10 24 45 13 5
7-9 658 16 31 23 22 4 4
10-12 1050 26 35 24 11 1 3

B. I enjoy teaching mathematics (science).

Mathematics

K-6 686 40 47 2 2 2 7
7-9 671 61 32 1 1 1 4
10-12 565 67 28 1 1 1 2
Science

K-6 710 25 41 20 7 1 5
7-9 658 53 39 0 2 2 4
10-12 1050 64 29 1 2 1 3
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Table 48 (continued)

C. My principal really does not understand the problems
of teaching mathematics (science).

Strongly No Strongly
L Sample N Agree Agree Opinion Disagree Disagree Missing

Mathematics

K-6 686 2 6 24 40 21 7
7-9 671 4 16 19 40 17 6
10-12 565 9 20 22 36 12 1
Science

K-6 710 5 11 25 33 20 6
7-9 658 6 16 19 39 14 6
10-12 1050 13 19 14 34 13 2




indicated they enjoy teaching these subjects; 79 percent for science and 87
percant for mathematica. While 7-9 teachers were not as likely as their 10-12
counterparts to consider themselves "master" science or mathematics teachers,
(47 percent for 7-9 science, 61 percent for 10-12 science, 57 percent for 7-9
mathematics, «nd 66 pevcent for 10-12 mathematics) more than 9Q percent of each
group indicated they enjoy teaching their subjects.

Secondary teachers were also asked if they wcre teaching any courses that
they do not feel azdequately qualified to teach and, if go, to specify the
courses. The percentages of science and mathematics teachers in 1977 and in
1985-86 who indicated they felt inadequataly qualified to teach one or more of
their ccurses are shown in Table 49; the change from 13 percent to 6 percent of
high school gcience teachers faeling inadequately qualified is statistically
significant.

Table 45
PERCENT OF SECONDARY SUIENCE AND MATHEMATICS TEACHERS

WHO FEEL INADEQUATELY QUALIFIED TO TEACH ONE Oh MORE OF THEIR COURSES
1977 AND 1985-86

Percent of Teachers

1977 Sampl . N 1935-86 Sample N
Science
7-9 13 535 11 658
10-12 13 586 6 1050
Mathematics
7-9 11 550 9 671
10-12 5 548 4 569

Principals were also asked to rate the competence of science, nathematics,
and for purposes of comparison, social studies teachers, by indicating how many
teachers in their schools taught each of these subjects, and how many of these
they consider higi.ly competent, competent, znd not adequately prepared to teach
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the subject. As can be seen in Table 50, principals are generally quite
pleased with the abilities of their science, mathematics and social studies
teachers, especially at the high school level. Overall, only about 3 percent
of teachers in each subject are considered inadequately prepared.

It is particularly interesting to note the similarity in overall ratings of
science and mathematics teacher compaetence between those provided by the
principals and those provided by the teachers themselves. For example, 57
percent of 7-9 mathematics teachers agreed or strongly agreed with the
statement "I consider myself a master’ mathematics teacher;" principals rated
59 percent highly competent. At the other end of the scals, roughly 3 percent
of secondary science and mathematics teachers strongly disagreed with that
statement, and principals rated roughly 3 percent of these teachers
inadequately prepared.

It is important to note that while most principals consider most of their
science and mathematics teachers to be well-prepared, averages tend to obscure
differences among schools. For example, while 31 percent of high school
principals consider all of their mathematics ﬁeachers to be highly competent,
12 percent of the schools have at least 1 inadequately prepared mathematics
teacher. And in small schools, 1 or 2 underprepared teachers will constitute a
substantial portion of the mathematics faculty.

In addition to questions about science and mathematics instruction in
generel, teachers were asked specifically about the adequacy of their
preparation‘for using computers as an instructional tool. As shown in
Table 51, half or more of science and mathematics teachers at each grade level
feel totally or somewi.at unprepared to use computers as an instructional tool.
While secondary teachers are somewhat more likely than elementary teachers to
perceive themselves as well prepared to use computers, fewer than 1 in 5
secondary science teachers and 1 in 4 secondary mathematics teachers rated
themselves well or very well prepared in this regard.

Table 52 shows the percent of teachers who have received various types of
training in the instructional uses of computers. Roughly 1 in 5 mathematics
teachers and 1 in 4 science teachers have had no training in computer use.
While approximately half of all science and mathematics teachers have had some
in-service education in the use of computers, in many cases this education was

limited to a total of less than 3 days. Secondary mathematics teachers are
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Table 50

SECONDARY PRINCIPAL RATINGS OF TEACHER COMPETENCE

Mathematics
Highly competent

Competent
Not adequately prepared

Science
Highly competent

Competent
Not adequately prepared

Social Studies/History

Highly competent
Competent
Not adequately prepared

Average
Percent

59

38

3
1002

51
43

1002

55
43

1002

BY SUBJECT AND GRADE RANGE

Mean Percent of Teachers

7-9

Standar

Error

3.63
3.65
.63

85

10-12
d Average Standard
Percent Error
67 1.97
30 1.94
3 .48
1007
72 1.85
25 1.80
3 47
1007
72 1.97
25 1.83
3 .54
1002
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Tablo 51

‘TEACHER PERCEPTIONS OF THEIR PREPARATION TO USE COMPUTERS
AS AN INSTRUCTIONAL ToOOL

Poercent of Teachers

98

Totally Somewhat Adequately Well Very Vell
Sample N Unprepared Unprepared Prepared Prepared Prepared "Missing

Mathematics

K-8 888 18 41 23 6 [ [

7-9 871 19 32 26 10 io [

18-12 5856 14 38 21 11 17 1
Science

K-8 710 29 38 20 [ 3 1

7-9 868 21 41 19 11 8 2

18-12 1050 20 37 25 10 8 2




Table 52

TEACHER TRAINING IN THE
INSTRUCTIONAL USES OF COMPUTERS

Percent of Teachers

Mathematics Science
K-6 7-9 10-12 K-6 7-9 10-12

None 19 22 19 21 30 26
College Coursework 22 41 48 21 24 26
Less than 3 days'’

in-gervice education 30 20 20 24 20 23
Three or more days’

in-gervice education 31 26 30 35 21 25
Self-taught 26 32 43 24 32 36
Other 8 5 6 5 7 5
Sample N 686 671 565 710 658 1050
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more likely than elementary teachers or secondary science teachers to have had
college coursework related to computer use.

Federal law requires that children with handicapping conditions be educated
in the least restrictive environment, and as a result many children with
special needs are now "mainstreamed" into regular classes. It 1is of
considerable concern, therefore, that relatively few science and mathematics
teachers have received any training in educating handicapped children in the
regular classroom (see Table 53). While elementary teachers are more likely

than their secondary counterparts to have had college courses and in-service

Table 53

TEACHER TRAINING IN EDUCATING HANDICAPPED
CHILDREN IN THE REGULAR CLASSROOM

Percent of Teachers

Mathemetics Science
K-6 7-5 10-12 K-6 - 7-9 10-12
None 48 60 66 59 62 66
College Courses 32 21 17 27 23 18
In-Service Workshops 21 16 18 15 19 18
Other 9 5 6 ’ 7 4 4
Sample N 686 671 565 710 658 1050

workshops in this area, overall more than half of all science and mathematics
teachers have had no training related to mainstreaming. Given the paucity of
training, it is not at all surprising that teachers feel inadequately prepared
to teach classes that include students with special needs--physically
handicapped, mentally retarded and learning disabled. As shown in Table 54,
half or more of all science and mathematics teachers in each zrade range

consider themselves to be totally or somewhat unprepared to teach a class that

88 102




Table 654

TEACHER PERCEPTIONS OF THEIR PREPARATION TO TEACH IN A CLASS THAT
INCLUDES CHILDREN WITH SPECIAL NEEDS

Percent of Teachars

A. Physically Handicapped

Mathematics

K-8
7-9
19-12

Science
K-8

7-9
19-12

B. Mentally Retarded

Mathematics

K-8
7-9
19-12

Science

K-8
7-9
18-12

Totally Somewhat Adequately Vel l Very Well
Sample N Unprepared Unprepared Prepared Prepared Prepared Missing
886 18 32 26 12 8 8
871 25 27 28 8 8 [
586 29 34 29 13 4 1
710 28 34 24 7 4 3
868 22 34 28 9 4 3
1069 19 38 2¢€ 10 6 2
688 40 33 12 6 [ 8
871 67 25 8 2 4 3
6656 81 28 8 2 2 1
710 63 27 19 3 2 8
868 54 39 9 2 3
1060 81 28 8 1 1 1




Table 54 (continued)

Sample N

C. Learning Disablad

Mathematics

- K-6 888
7-9 871
18-12 6656

Science
K-6 718
7-9 668
18-12 18690

Totally
Unprepared

Percent of Teachars

Soemewhat Adequately Well Very Well
Unpreparaed Propared Prepared Prepared Missing
11 34 28 14 7 8
21 37 23 8 8 &
28 42 19 7 3 1
18 32 27 9 8 8
26 38 24 8 4 1
28 41 21 6 3 2




includes physically hendicapped students. Even larger percentages feel

inadequately prepared to teach classes that include mentally retarded students,
ranging from 73 percent for elementary mathematics to 89 percent for 10-12
science. While the percentages of teachers feeling inadequately prepared to
teach learning disabled students are markedly lower than those for the mentally
retarded, they are never the less substantial (ranging from 45 to 70 percent);
again secondary teachers are more likely to feel unprepared than are elementary

teachers.

B, In-service Education and Other Sources of Assistance for Teachers

One way to help remedy any inadequacies in teachers’ pre-service
preparation as well as to help teachers keep up with changes in their fields is
to provide opportunities for in-service education. However, as shown in
Table 55, sizable proportions of science and mathematics teachers have not
taken a course for college credit in their subject for the last 10 years.

While many teachers have participated in professional meetings, workshops, and
conferences related to science (or mathematics) teaching, the amount of time
devoted to these in-service education activities was typically less than 6
hours during the previous year. (See Tahle 56.) Fewer than 1 in 10 elementary
teachers and only about 1 in 5 secondary science and mathematics teachers spent
as many as 16 hours on in-sarvice education in the selected subject.

Teachers were also asked about their preferences for scheduling in-service
programs. Thesa results are shown in Table 57. Roughly 60 percent of science
and mathematics teachers indicated they would be “"very likely" to attend an in-
service program that interested them if it were offered on a teacher workday.
Summer programs and those offered after school would be somewhat less popular
(roughly a third of teachers would be very likely to attend), while only about
1 in 5 secondary science and mathematics teachers and 1 in 7 elementary
teachers would be very likely to attend in-service programs in the evenings or
on Saturdays.,

While in-service education is often a good way to help teachers stay
current, there are other ways that teachers learn about new developments in
their fields. A major concern in education in general, and in science and
mathematics education in particular, is the dissemination of research findings.

For this reason, teachers were asked how likely they would be to use each of a
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Table 55

LAST COURSE FOR COLLEGE CREDIT IN SUBJECT

Percent of Teachers

Science Mathematics
K-6 7-9  10-12 K-6 7-9 10-12
Prior to 1975 39 18 20 36 27 25
1975 to 1982 31 28 31 29 31 32
1983 or later 16 47 46 24 34 38
Unknown 13 7 3 10 8 5
Sample N 710 658 1050 686 671 565
Table 56

TOTAL AMOUNT OF TIME SPENT ON IN-SERVICE
EDUCATION IN SUBJECT IN LAST 12 MONTHS

Percent of Teachers

Science Mathematics
K-6 7-9 10-12 K-6 7-9 10-12
None 50 30 27 41 31 35
Less than 6 hours 22 22 23 29 25 18
6-15 hours 13 22 25 15 22 21
16-35 hours 4 12 12 5 11 13
More than 35 hours 3 10 12 3 8 10
Unknown 8 4 1 7 4 3
Sample N 710 658 1050 686 671 565
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Table 57
TEACHER PREFERENCES FOR SCHEDULING IN-SERVICE PROSRAMS

Percent of Teachers "Very Likely to Attend"
Program of Interest

Science Mathematics

RK-6 7-9 10-12 K-6 7-9  10-12
After School 30 33 28 33 33 34
Evenings 15 21 23 14 24 19

y
Saturdays 12 2o 21 11 17 18
Summers 32 43 46 39 33 40
Teacher workdays 60 57 62 64 58 61
Sample N 710 658 1050 686 671 565
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number of information sources if they wanted to f£ind out about the research
related to a topic such as science/mathematic., anxiety or sex differences in
learning: these results are shown in Table 58. In each subject/grade range
coubination teachers are likely to depend on in-service programs and other
teachers as sources of information. Elementary science and mathematics
teachers are more likely than their secondary counterparts to use loral subject
specialists, principals, and consultants as information sources, while
secondary science and mathematics teachers are more likely to make use of
meetings of prof<ssional organizations. Science teachers, especially at the
elementary level, are more likely than meathematics teachers to use newspapers,
magazines, television and radio, while secondary science teachers are more
likely than the others to use journals and research reviews. Relatively few
science and mathematics teachers make use of state department personnel or
publishers and sales representatives as information scurces.

Teachers were also asked if there were any professional magazines or
journals that they find particularly helpful in teaching a gelected
science/mathematics class. As shown in Table 59, science teachers, especially
secondary science teachers, are more likely than mathematics teachers to £find
professional journals helpful in their teaching. Also, as shown in Table 60,
science teachers appear to have & much larger variety of magazines/journals
avalilabla for use as instructional resouzces. For example, only 2 journals
were listed by as many as 3 pe-cent of the 7-9 mathematics teachers, and only

one, the Mathematics Teachker, by that many 10-12 mathematics teachers, while 10

journals were named by at least 3 percent of the 10-12 science teachers.

Racent national reports, emphasizing the importance of excellence in
education to the economic well-being of the United States, have encouraged
business and industry to help scbosolz in whatever ways they can. The 1945-86
National Survey of Science and Mathematics Education asked teachers if they had
received any assistance from privatz industry in the last year, and if so, to
indicate the types of assistance they had received. These results are
preseated in Taeble 61. Roughly 1 in 3 elementary teachers and secondary
science teachers raceived assistance from private industry in the last year,
compared to fewer than 1 in 5 secordary mathematics teachers. The most common

types of assistance were curriculum materials and guest speakers.
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Table 58

TEACHER SOURCES OF INFORMATION ABOUT EDUCATIONAL RESEARCH
BY SUBJECT AND GRADE RANGE

Percent of Teachers “Very Likely" to Use Each Source

Science Mathematics
R-6 7-9 10-12 R-6 7-9 10-12
Ocher teachers 44 37 43 41 37 40
Principals 20 9 7 22 15 9
Local subject
specialists/coordinators 37 32 26 36 30 25
State Department
personnel 9 10 8 8 9 8
Consultants 23 16 13 21 16 13
College courses 27 46 41 34 33 32
In-service programs 53 41 33 46 37 36
Meetings of professional
organizations 14 20 25 17 27 29
Journals 34 52 54 36 40 41
Research reviews 27 39 40 32 32 34
Newspapers/magazines 45 39 39 28 24 20
Teievision/radio 35 22 26 15 14 9
Publishers and sales
representatives 8 6 4 7 5 3
Sample N 710 658 1050 686 671 565
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Table 59

USE OF PROFESSIONAL MAGAZINES/JOURNALS
IN TEACHING SELECTED CLASS

Percent of Classes

- ) 1985-86 . 1977
Missing or Sample Missing or Sample

Yes No Inconsistent! N Yes No Inconsistent! N
Science
K-6 30 65 5 710 22 68 10 558
7-9 44 52 4 658 37 52 11 535
10-12 51 45 4 1050 61 31 8 586
Mathematics
K-6 15 79 6 686 19 74 7 574
7-9 22 75 3 671 32 64 4 550
10-12 20 76 4 565 35 62 3 548

1 Inconsistent includes cases where teachers indicated they are not using journals
but went on to list journals used and cases where they said they use particular
journals but omitted the names.
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Table 60

PROFESSIONAL MAGAZINES/JOURNALS LISTED
AS "PARTICULARLY HELPFUL" BY SUBJECT AND GRADE RANGEL

Percent
A. Mathematics Journal of Classes
K-6 Arithmetic Teacher 4
(N-686) Instructor 4
7-9 Mathematics Teacher 9
(N-671) Arithmetic Teacher ° 8
10-12 Mathematics Teacher 13
(N=565)
B. Science
K-6 Ranger Rick 7
(N=710) National Geographic 6
Science and Children 3
7-9 Discover 9
(N=658) The Science Teacher 7
National Geographic 7
Science Digest 6
Current Science 5
Science and Children 4
10-12 Science 85/86 10
(N=1050) The Science Teacher 8
Scientific American 8
Discover 6
Journal of Chemical Education 6
Science Digest 6
The Physics Teacher 5
Science News 5
National Geographic 4
3-2-1 Contact 4

1/ Any journal used by 3 percent or more of the classes at & particular
grade lavel is included in this table.
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Table 61
- ASSISTANCE FROM PRIVATE INDUSTRY

Percent of Teachers

Science Mathematics
K-6 7-9 10-12 K-6 7-9 10-12

Yes 35 38 36 32 20 16
No 58 58 61 57 75 81
Not sure 4 5 2 6 3 3
Missing 3 4 1 5 2 0
Type of Assistance - -

Curriculum materials 31 26 26 27 14 9
Equipment 10 11 11 9 5 3
Guest speakers 19 13 16 19 8 6
Travel/stipends

to meetings 6 7 6 6 4 6
Teacher awards 1 2 5 1 2 1
Teacher summer

employment 1 2 3 2 1 1
Other 2 3 5 2 3 2
Sample N 710 658 1050 686 671 565
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Research on effective schoals has highlighted the importance of the
principal as instructional leader in the schools. The typical principal in
U.S. schools is a 46 year old white male, with 10 years of teaching experience
before becoming principal and 9 years of experience as a principal, including
6 years at his current school. (See Tables 62 and 63.)

While having &n experienced cadre of principals can contribute greatly to
the smooth functioning of schools, it is importaant that principals, like
teachers, be given the opportunity to up-grade their skills. For this reason,
principals were asked if they had attended any workshops or conferences in the
last 3 years on a series of topics, including science and mathematics teaching.
As shown in Table 64, more thean 90 percent of principals in each grade range
have attended workshops on instructional leadership and almost that many on
school organization and management. Roughly 3 out of 4 have attended workshops
related to the instructional uses of computers, and many, especially high
school principals, have had in-service work on the administrative uses of
computers.,

Since principals are responsible for instructional leadership across the
curriculum, it is not surprising that the percentages participating in
workshops on a particular subject crea are generally lower than those for
school-wide concerns. At esach grade range principals were more likely to have
attended workshope related to resding/languags arts/English teaching than any
other subject, with 76 percent of elementary principals and roughly half of
secondary p:incipals participating.

The need for the principal to be able to assist teachers in improving
instruction in individual subject areas is particularly important at the
elementary level. While approximately 60 percent of high schools and more than
half of all schools with grades 7, 8, or 9 have persons other than the
principal specifically designated to coordinate science and mathematics
instructions, only about a third of elementary schools have such persons, (see
Table 65).

Earlier it was noted that elementary teachers are in fact more likely than
secondary teachers to censuls their principals for information about
educational research, probably due at leas: in part to the fact that they do
not have department chairpersons to help in this way. The survey also provides

evidence that elementary teachers feel that their principals have a good idea
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PRINCIPAL EXPERIENCE BY SAMPLE GRADE RANGE

Table 62

Number of Years

o K-6 7-9 10-12 .
Standard Standard Standard

) Mean Error Mean Erxoz _ Mean Error
Age 46.3 .52 46.7 .99 44.8 .58
Teaching Experience 11.0 «50 10.1 74 2.8 .38
Principal 9.7 .57 9.1 .76 8.6 47
Principal at
this school 5.9 .37 6.4 «43 5.9 45
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Table 63

PRINCIPAL CHARACTERISTICS BY SAMPLE GRADE RANGE

Percent of Principals

K=6  7-9  10-12
Sex
Male ’ 68 74 91
Female 32 25 9
Missing 0 1 0
Race
White (not of Hispanic origin) 90 94 95
Black (not of Hispanic Origin) 6 5 3
Hispanic 3 1 1
American Indian or Alaskan Native 0 0 0
Asian or Pacific Islander 1 0 0
Missing 0 1 1
Age
Less than 30 0 4 1
31-40 24 25 29
41-50 45 35 46
51-60 25 28 20
Greater than 60 « 2 7 3
Missing 3 2 2
Undergraduate Major
Mathematics/Math Education 11 11 13
Science/Science Education 7 7 13
Both science and math 1 2 1
Other 81 80 74
Sample N 365 348 360
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Table 64

PRINCIPAL ATTENDANCE AT WORKSHOPS/CONFERENCES
ON A NUMBER OF TOPICS BY GRADE RANGE

Percent of Principals

K-6 7-9 10-12
Instructional Leadership 94 91 95
School Organization/Management 88 87 93
Instructional Uses of Computers 82 72 81
Administrative Uses of Computers 55 54 71
Reading/Language Arts/English Teaching 76 55 46
Mathematics Teaching 51 39 30
Science Teaching 42 35 28
Social Studies/History Teaching 34 36 26
Sample N 365 348 360
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Table 65
DESIGNATED COORDINATORS OF SCIENCE AND
MATHEMATICS INSTRUCTION
BY SAMPLE GRADE RANGE

Percent of Schools

K-¢ =2 10-12
Mathematics Instruction 35 56 60
Science Instruction 37 51 59
Instructional Uses of Computers 53 62 70
Sample N 365 348 360
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of the challenges they face, perhaps because elementary schools tend to be
smaller than secondary schools, thus allowing more interaction between
principals and individual teachers. For example, as was shown in Table 48,
only 8 percent of K-6 teachers agreed with the statement. "My principal really
does not understand the problems of teaching mathematiecs," compared to 20
percent of 7-9 and 29 percent of 10-12 mathematics teachers. The climste
appears right for elementary teachers to get help from their principals.
Unfortunately, there is evidence that elementary principals are often not
adequately prepared to provide this assistance in the areas of science and
mathematics education. Table %6 shows the percent of principals who indicated
they were not well qualified, adequately qualified, and very well qualified to
supervise each of a number of subjects. Sizable numbers of principals feel
inadequately qualified to supervise science instruction, especially the
physical and earth/space sciences, precisely those sreas in which large numbers
of elementary teachers are most likely to need help. Only about 1 in 4
principals feels very well qualified to supervise each science area, and about

1 in 3 in mathematics, compared to avout 1 in 2 for social studies and English.,




Table 66

PRINCIPALS® PERCEPTIONS OF THEIR QUALIFICATION TO
SUPERVISE EACH SUBJECT BY SAMPLE GRADE RANGE

Percent of Principals

Reading/

Earth/ Social Language
Life Physical Space Studies/ Arts/

Mathematics Science Science Science History English

E-6

Not w(ll qualified 9 15 20 23 4 4
Adaquately qualified 50 55 56 55 43 39
Very well qualified 41 238 23 27 52 57

(Semple N = 365)

1-3

Not well qualified i5 13 18 15 4 10
Adequately qualified 60 57 57 62 41 43
Very well qualified 26 28 24 22 55 46

(Sample N = 348)

10-12
Not well qualified 16 13 21 24 4 8
Adequately qualified 52 58 54 54 43 47
Very well qualified 30 23 24 20 52 44

(Sample N = 360)
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Chapter 7
FACTORS WHICH AFFECT INSTRUCTION IN
SCIENCE AND MATHEMATICS EDUCATION

A. QOverview

In both the 1977 and 1985-86 surveys, principals were asked about the
availability of various instructional resources in their schools, and both
teachers and principals were asked about problems in science and mathematics
instruction in their schools. Due to current concern about the impending
shortages of science and mathematics teachers, the 1985-86 survey also included
questions about teacher supply and demand. These results are presented in the

following sections.

B. Availability of Instructional Resources

Table 67 shows the percent of schools that have each of a nurber of
instructional resources available to studants. Not surprisingly, there has
been a very large increase since 1977 in the number of schools with computers.
For example, 90 percent of schools with one or more of the grades 7-9 now have
computers compared to 16 percent in 1977. There has also been a marked
increase in the number of schools with hand-held calculators, with, for
example, 83 percent of junior high schools now having calculators compared to
49 percent in 1977. Otherwise, changes in percentages since 1977 were
generally not statistically significant. ‘

In addition to computers and calculators, instructional resources found in
most schools include microscopes, videocassette recorderg, cameras, models
(e.g.y the solar system, parts of organisms, methematical figures), learning
resource centers, and small group meeting rooms, and at the secondary level
science laboratories and darkrooms. Less than one-third of schools have
taelescopes, greenhouses, outdoor study areas, or mathematics laboratories, and.
fewer than 1 in 10 have such resources as a weather station, a vivarium or a
portable planetarium.

The fact that most schools have computers does not necessarily mean that
computers are heavily used in science and mathematics instruction. As shown in

Table 68, roughly half of all science and mathematics teachers at each grade
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Table 67

AVAILABILITY OF SELECTED INSTRUCTIONAL
RESOURCES BY SAMPLE GRADE RANGE
1977 and 1985-86

1977 1585-8€
Equipment K-6 7-9 10-12 K-6 7-9 10-12
Computers or
computer terminals 7 16 36 90 90 98
Greenhouse 6 15 26 5 12 30
Talescope 18 25 29 26 29 29
Darkroom 14 37 75 13 42 73
Weathex Station 9 14 22 9 10 7
Hand-held
calculators 32 49 77 71 83 94

Microscopes 84 95 95 84 97 99
Cameras 35 51 81 48 60 84
Models (e.g.,

the solar system) 80 74 79 80 82 92
Small group

meeting room 44 56 59 50 56 59
Mathematics

laboratory 16 31 15 10 17 21
Learning resource

center -- - -- - 62 62 67
Science laboratory - - -- 27 70 91
Outdoor study area -- - -- 30 29 31
Vivarium - - - 1 5 3
Portable

planetarium - - -- 6 7 6
Videocassette recorder - -- - 87 82 98
Videodisc players™® -— - - 29 41 43
Sample N 609 298 270 365 348 360

* The data on availability of videodisc players are suspect; they are much
larger than those reported by other recent studies. It is possible that
some principals did not distinguish between videodisc players and vidcocassette
players.
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Mathematices

Table 68

AVAILABILITY OF COMPUTERS FOR SCIENCE
AND MATHEMATICS INSTRUCTION

Percent of Classes

Science
k-6 10-12 R-6 7-9 10-12

Not available 27 28 24 33 32 24
Available but quite

difficult to access 20 22 23 18 25 28
Availaisle but somewhat

difficult to access 24 23 23 21 25 27
Resdily available 25 26 29 25 16 20
Missing/inconsistent 4 1 2 4 2 2
Sample N 686 671 565 710 658 1050
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level reported that computers are either not available for use in the randomly
gselected class or are quite difficult to access. Only abcut 1 in 4 mathematics
classes and 1 in 5 science classes have computers readily available for their
use.

Principals who indicated that computers are used as part of their students’
instructional programs were asked to indicate the ycar they first had computers
aveilable for instructional ugse. These results are shown in Table 69. High
schools are considerably more likely than elementary and middle/junior high
schools to have had computexrs available for a number of years -- 30 percent of
schools with grades 10-12 but only 7 percent of K-6 schools and 14 percent of
schools with grades 7-9 had computers available before 1980.

Table 70 shows the average number of computers (in schools that have
computers) at each grade range. Note that the average number of computers
increases substantially with grade range. At each grade range, schools have
many more microcomputers than computer terminals connected to mini or mainframe
computers. More of these computers are grouped in a central computer lab than

are distributed in classrooms.

C. Problems in Science and Mathematics Instruction

Teachers and principals were given a list of "factors" that might affect
science instruction in their school and asked to indicate which, if any, cause
serious problems. As shown in Table 71, resource problems such as inadequate
facilities, insufficient funds “or purchasing equipment and supplies, lack of
materials for individualizing instruction, and inadequate access to computers
are often cited as serious problems in science instruction. In addition, a
substantial number of principals and teachers see inadequate student reading
abilities as deterrents to effective science instruction. Teachers are
generally more likely than principals to view large class sizes as a serious
problem in science.

At the elementary level, lack of teacher planning time and insufficient
time to teach science are often cited as serious problems; the belief that
science is less important than other subjects was less frequently cited. Many
principals, but relatively few teachers, consider inadequate teacher

preparation and lack of teacher interest in science to be serious problems.
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Table 69

YEAR COMPUTERS WERE FIRST
AVAILABLE FOR INSTRUCTIONAL USE

Percent of Schools!

Before 1980 7 14 30
1980 13 13 15
1981 10 8 12
1982 18 14 21
1983 27 20 13
1984 14 18
1985 9 13
Missing 2 1
Sample N 316 313 349

1/ Schools that do not yet have computers available and those that provided
inconsistent responses (e.g., said they do not have computers but circled the
year firast available) were excluded f£rom thzse analyses.
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Total No.
of Computers

Standard
Hean  Erceor

11.8 .76
17.8 1.62
27.7 1.62

Table 79

AVERAGE NUMBER OF COMPUTERS
IN SCHOOLS BY GRADE RANGE!

No. No. of No. in Computer No. In
of Terminels = = Microcompyters | Laborstory = Classroom
Standard Standard Stsndard Standard

Mean Errer ~ ~  Mean Ecror | Mean  Ecrer ~~ Mesp = Error

1.6 .42 1.3 .69 8.7 .67 $.12 ~41
1.8 .89 16.9 1.36 11.8 1.11 6.96 .72
3.4 «71: 24.3 1.48 19.8 1.23 $.14 .88

1/ only those schools which indicated they have computers and provided consistent dats wore included
in these anslyses.
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Tatra 71

PERCENT OF PRINCIPALS AND TEACHERS INOICATING THAT EACH FACTOR IS A
SERIOUS PROBLEM IN THEIR SCHOOL, 8Y SUBJECT AND GRAOE RANGE

A. Scionce

O
1
r

1977

1986-88
Taachors Principals Teschors Peincipsis
K-6 I1-9 18-12 K-8 1-9 10-12 K-8 1-9 10-12 K-8 1-9 18-12 .
a. Belief thst science is loss
importsnt thsn other subjects 8 9 [ 28 11 [ 8 [ [ 13 3 3
b. Insdequate fscilities 28 28 20 43 40 18 2§ 26 18 38 27 18
€. Insufficlient funds for purchssing
equipmant snd aypplies 29 24 27 40 32 24 38 28 23 42 48 28
d. Lack of msterisils for individustizing !
j instruction . 30 27 28 38 21 18 3 27 20 29 21 13
eo. Insufficlent numbers of textbooks 11 7 (] [ 6 3 11 4 4 8 [] 2
f. Lack of student interest in science 3 19 20 8 19 21 3 14 18 ] 18 28
9. Insdequate student resding sbilities 18 40 45 23 40 44 13 19 23 21 28 25
h. Lsck of tescher:interest in sclience [ 2 1 23 8 1 7 2 1 18 8 1 |
1. Teachers insdequately prepared to |
tesch sclence 9 3 2 29 (] 2 ) [ 2 28 9 4
. Lsck of tescher planning time 22 7 14 22 8 5 24 13 13 18 7 18
k. Not enough time to tesch sclence 19 4 1 17 8 1 21 ] 10 20 4 4 ‘
te Clase aizes too large 12 19 22 12 12 13 16 19 18 9 13 9
L ™« Oifficulty in maintsining discipline 5 8 9 7 7 8 4 9 6 4 8 2 ‘
~ ne Inadequate srticulation of instruction
2 scross grade levels 2 10 11 16 16 13 7 3 7 11 14 -] ‘
| o. Insdequate diversity of sclience electives 8 8 1 2 7 12 [ 4 4 4 [ 10 |
| Pe Low enrollmonts in science cources 2 4 7 [} 8 20 2 2 4 [} 3 9 “
| 9. Poor quality of textbooks - - - - - - 11 [ [ [ 4 2 |
r. Insdequate access to computers -- - -— - - -~ 18 23 17 19 18 21 ‘
8. Student sbsences - - - - - - 3 11 17 5 8 1 |
i
Ssmple 668 636 588 809 298 278 718 868 1060 3856 348 388 }
1
|
|
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. |
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| 129
| |
‘ |
: |
| |
| |
|
| . !
|
| 127
Q |
- ERIC |
| ) N R RI=,
L——




V0L

Table 71 (continued)

PERCENTY OF PRINCIPALS AND TEACHERS INDICATING THAT EACH FACTOR IS A
SERIOUS PROBLEM IN THEIR SCHOOL, BY SUBJECT AND GRADE RANGE

B. Mathemstics

1977 1966-86
Yaschers Principsis Yeschers Principslis
K-6  1-9  18-12 K-8  1-9 18-12 K-8  1-9  1e-12 K-6 7-9  18-12

3. Belief that science is less

important thsn other subjects 1 2 6 1 3 8 2 2 2 2 2 . 3
b. Insdequate facilities 3 10 7 11 6 4 3 6 9 9 8
c. Insufficient funds for purchssing

equipment snd supplios 13 13 16 19 16 16 11 11 9 18 22 11
d. Lack of materisls for individusiizing

instruction 17 21 19 17 14 23 14 16 10 18 12 11
e. Insufficlient numbers of textbooks 4 8 T8 2 4 3 4 [ 4 2 3 1
f. Lack of studsnt intorest In science 4 k31 30 7 22 23 6 22 22 6 18 28
9. Inadequate—~xtudent resding sbilities 16 42 39 19 24 29 9 18 23 14 22 21
h., Lsck of tescher Interest in aclence 4 2 2 2 1 4 2 1 31 4 6 1
i. TYeschers insdequstely prepsred to

tesch ctcionce 4 6 1 6 3 2 2 3 2 8 7 4
J. Lack of tescher planning time 16 [} 4 14 7 3 13 8 8 11 7 11
k. HNot enough time to tesch acience 4 4 4 4 1 ] 4 8 4 8 3 1
. Clsss sizes too large 17 23 24 10 13 8 16 16 12 9 10 7
m. Difficulty in maintaining disciplino 8 12 11 3 6 8 4 [ 7 4 7 4
n. Insdequate srticulstion of inatruction .

across grade levels 8 10 16 9 14 14 4 7 ] 7 13 10
o. Insdequate diversity of acience electives <4 8 12 1 6 11 3 ] 6 3 4 9
p. Low enrollments in science courses 1 4 7 ) 8 21 * 1 3 ) 2 7
q. Poor quslity of textbooks .- - .- - .- - 3 8 [ 3 6 1
r. Insdoquste sccess to computers - - - -- - - 18 18 14 21 16 22
8. Student sbsences - - - - .- - 3 13 24 [} ] 11
Sample 668 660 648 [:1:3°) 298 278 [.1:1.) 871 6686 366 348 360
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Elementary teachers tend to be more concerned than their secondary counterparts
about the quality of science textbooks as well as about an inadequate supply of
textbooks. Secondary science teachers, on the other hand, were more likely to
cite student attitudes and behaviors as problems, including lack of student
interest in science and student absences. Relatively few principals or science
toachers indicated that articulation of instruction across grade levels,
inadequate diversity of electives, low enrollments in science courses, or
difficulty in maintaining discipline caused serious problems in science
instruction in their schools.

In mathematics, the problems most frequently cited as serious were
inadequate access to computers, lack of materials for individualizing
instruction, insufficient-funds for purchasing equipment and supplies, and
class size. As in science instruction, elementary mathematics teachers are
more likely than their secondary school counterparts to consider lack of
teacher planning time a major problem. Sizable numbers of teachers and
principals consider lack of student interest in mathematics and inadequate
student reading abilities to be serious problems in secondary mathematics.

Many high school mathematics teachers are also very concerned about student
absences.

Relatively few teachers and principals are concerned about inadequate
facilities for mathematics instruction, and very few think the perceived
unimportance of mathematics causes problems. Also, as was the case in science,
relatively few principals or mathematics teachers indicated that articulation
of instruction across grade lavels, inadequate diversity of electives, low
enrollmants in mathematics courses, or difficulty in maintaining discipline are
serious problems in mathematics instruction.

Overall the 1985-86 results are quite similar to those in 1977: resource-
related problems are most frequently cited as serious (with the notable
exception of numbers of textbooks), while difficulty in maintaining discipline
is‘rarely considered a serious problem in science or mathematiecs instruction.
The most striking change since 1977 is in the perception of student reading
abilities as a serious problem for science and mathematics irnstruction. for
example, in 1985-86, 20 to 25 percent of 7-9 and 10-12 science teachers and

principals cited inadequate student reading abilities as a serious problem for
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science instruction, down from 40 to 45 percent in 1977. It 1is not clear
whether this change is due to less difficult texttooks, improved students
reading abilities, or other factors.

D. Teacher Supply and Demand
In order to get an indication of the nature and extent of teacher short-

ages, the 1985-86 survey asked secondary principals if they were experiencing
any difficulty in hiring fully qualified teachers to £1ill vacancies in various
subjects. As shown in Table 72, the most serious shortages appeared to be in
physics, chemistry, computer science, mathematics and foreign language.

Secondary principals werae also asked if their school districts provided
each of a number of incentives to teachers in shortage areas. As can be seen
in Table 73, while subsidized retraining for teachers is somewhat more common
than differential salaries and extended contrécts, none of these incencives is
widespread. Principals and/or teachers were also asked for their opinions on a
number of items related to the supply of qualified science and mathematics
teachers: Would teachers prefer ll-month contracts? Should there be
differential pay for teachers in shortage areas? Should prospective teachers
be required to pass subject matter competency tests? Whet about experienced
teachers? Finally, should industry scientists and mathematicians be allowed to
teach in the public schools? The results for these items are shown in
Table 74.

Typically teachers are employed in 9 or 10-month contracta. Many of the
proposals for "career ladders" for teachers advocate providing opportunities
for master teachers to work on curriculum development and in-service education
of less qualified teachers during the summer. The intent would be to help
retain highly qualified teachers both by providing them with opportunities for
professional growth and by allowing them to increase their income. As Table 74
shows, however, most teachers do not want ll-month contracts. Differential pay
for teachers in shortage areas tends to be favored by secondary principals, who
must be able to £1ill their teaching vacancies, and by secondary science and
mathematics teachers, who would be most likely to receive this extra pay, but

not by elementary teachers who are at present not in short supply. More than
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Table 72

DIFFICULTY IN HIRING FULLY QUALIFIED TE&CHERS
FOR VACANCIES IN SELECTED SUBJECTS

Percent of High Schools

Subject N Percent
Physics 232 72
Chemistry 237 63
Computer Science 223 62
Mathematics 269 57
Foreign Language 247 52
Biology/Life Science 237 38
Physical Science 200 38
Earth/Space Science 170 38
Special Education 225 37
General Science 170 27
Social Studies 172 6

Sample N = 360

* Schools that indicated “No Vacancies/Does Not Apply" for e particular

subject were not included in the analysis for that subject.
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Table 73

INCENTIVES FOR TEACHERS IN SHORTAGE AREAS

Percent of Schools Affected

1-9 10-12
Extended contracts 8 8
Differential salaries 9 12
Subsidized retraining for teachers
to change to a field specified as
a gshortage area 14 17
Sample N 348 360
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Table 74

TEACHER AND PRINCIPAL OPINIONS ABOUT
TEACHER SUPPLY ISSUES

Percent Agreeingl

Mathematics Science Principals

R-6 7-9 10-12 K- 7-9 10-12 K-6 7-9 10-12
a. I would like an 14 20 23 16 29 23 -- - -
ll-p~2th contract
b. I am in favor of 22 47 61 24 56 59 36 40 49
differential pay for
teachers in shortage
areas
¢. Prospective teachers 62 58 72 61 64 66 81 90 82
should have to pass
subject matter
competency tests
d. Experienced 32 36 26 33 38 37 55 46 46
teachers should have
to pass subject
matter competency
tests
Sample N . 686 671 565 710 658 1050 365 348 360

1/ Respondaed "Strongly Agree® or “Agree"; other choices were no opinion,
disagree, strongly disagree.
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60 parcent of teachers and more than 80 percent of principals are in favor of
requiri: g prospective teachers to pass subject matter competency tests;
considerably fewer would also like experienced teachers to have to t¢ .e such
tests., The only surprising note was the substantial numbers of principals and
teachers who agreed that industry scilentists and mathematicians should be
allowed to teach in the public schools, presumably without certification;

percentages for the various groups renged from 30 to 45 percent,
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Appendix A
Sample Design and Sample Weights

The National Survey of Science and Mathematics Education utilized a
national probability sample of schools, principals, and teachers in grades
K through 12. The sample was designed so that national estimates of
teacher preparation, course offerings and enrollments, and classroom
practices could be made from the sample data. The sample design also
ensured that estimates could be made for wvarious subpopulations such as
those in a particular region or a particular type of community,

A probability sample requires that every member of the population being
sampled must have a positive chance of being selected. The sample design
for this survey ensured that every principal or headmaster and teacher of
mathematics and/or science in grades K-12 in the 50 states and the District
of Columbia had a chance of being selected.

For this study, RTI used a two-stage probability sampling design with
schools as the first stage sampling units and teachers as the second stage
units. In the first gampling stage, RTI salected three independent grade-
specific probability samples of schools with 425 schools in each sample.
Schools were classified according to whether they conteined grades K
through 6, grades 7 through 9, or grades 10 through 12. Schools containing
grades spanning two or more of the grade ranges were eligible to be
selected for multiple samples. In each of the sampled schools, the
principal was asked to provide a 1list of teachers with indication of
course(s) taught by the teacher. 1In the second stage of sampling, a sample

of 6,156 science and mathematics teachers was selected from these lists.

A. Target Population

The target populations for this survey include (1) all public and
private school principals or headmasters and (2) all public and private
school teachers who teach science or mathematics in any of the grades K
through 12 in the 50 states and the District of Columbia. For the
principal target population, domains of 4interest were defined by grade
range served by the school, K-6, 7-9, and 10-12. Within the teacher target
pcpulation, the domains of interest were defined by grade range for which
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the school was selected, the classroom setting, and the subject(s) taught
by the teacher. The classroom setting was classified by whether the
teacher taught all subjects to the students in a class (that is, a self-
contained classroom setting) or whether the teacher or the students change
classrooms for instruction in academic subjects. For teachers in schools
selected for grades K-6 and grades 7-9, the teacher domains weres

1. science only;

2. mathematics onlys

3. science and mathematics (not in self-contained setting); and

4, self-contained classes
Fozr teachers in schools sampled for the grades 10-12, the teacher domains,
developei to be exhaustive and mutually exclusive, were:

1. biology only or biology and other sciences (excluding chemistry,

physics, and earth science);

2. biology and chemistry, physics, or earth scicnce;

3. chemistry only;

4. physics onlys

5. earth science only;

6. mathematics and science; -

7. calculus/advanced mathematics only;

8. other mathematics/computer science only; and

9. calculus/advanced mathematics and other mathematics/computer

science.

B. Sampling Design
The sampling design was a two stage design performed independently on

three grade range specific sampling frames. In the first stage, RTI
selected schools (and, hence, the school principal or headmaster) using a
probability proportional to size with minimal replacement selection scheme
developed by Chromy (Chromy 1981). The size measure was the estimated
number of teachers in the grade range. For each sampled school, the school
officials were requested to provide a 1list of teachers. For each teacher,
the school official was requested to indicate whether the teacher taught in
a gself-contained classroom or the.type of mathematics or science taught by
the teacher. In the second sampling stage, RTI selected a sample of

teachers from each subject specific frame.
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C. School Sampling

The selection of schools required three activities:
1. construction of grade range specific frames;

2. computation of a size measure for each school; and
3. stratification and selection of schools.

These activities are described below.

1. Construction of Grade Specific Frames

The school sampling frames were constructed £from the Quality
Education Data, Inc. (QED) database which included school name and address,
principal name, student enrollment, teacher count, and other data for
public and private schools in the United States. The QED database also
contains data items that indicate specific grades served.

The specific grade range data items consist of two paired data items.
The first paired set of data items provides the lowest and highest grades
taught in the school when &8 schoel serves consecutive grades (e.g., grades
K-6, or K-12). The second paired set 4is used when the school has two
separate consecutive grade ranges or a split grade range (for example, a

schiool with kindergarten and grades 4-6). The grades are coded as follows:

P = preschool C = twelfth grade

K = kindergarten D = special education

1-9 = gctual grade E = vocational/technical

A = tenth grade F = adult education

B = eleventh grade G = alternative/centinuation

Schools with only preschool, special education, adult education,
vocational/technical schools, or alternative/continuing education were
excluded f£from the ffames. Since grade range served varies among schools, a
school could be included in two or more grade range specific frames. A
school included in more than one grade range frame could be selected for
one or more grade range samples; only a few schools were selected for more
than one grade range sample. The schools frame sizes were 74,777 K-6
schools, 49,940 7-9 schools, and 22,053 10-12 schools.




2. Computation of Size Measure

For most schools, QED data contained a teacher count. From this
teacher count and the number of grades served in the school, RTI computed
an average number of teachers per grade in each school. A grade range
specific estimated number of teachers in the school was computed from the
average number of teachers per grade times the number of grades served in
the grade range. This estimated number of teachers was used as the school

size measure. That is, where MOS4 is the school size measure for domain d,
MOS4q = (Ave. Number of Teachers) * (Number of Grades in Domain d).

Approximately 180 schools had a zero teacher count and approximately 129 of
these had a non zero student enrollment. The 51 schools with both a zero
teacher count and a 2zero student count were excluded from the sampling
frames. For the schools with positive student counts, RTI used the student
enrollment and the state specific students per teacher ratios contained in
Tables 36 and 40 of the Digest of Education Statistics, 1983-1984 (DE 1984)
to compute an estimated teacher count. An average number of teachers per
grade was computed from the estimated teacher count and an estimated size

measure was computed according to procedures described above.

3. Stratification Factors and School Selection

To control the distribution of the school samples, RTI used
implicit stratification by eight £factors. Implicit stratification, as
opposed to explicit stratification, 1s a form of stratification in which
sampling units are ordered in the sampling frame so that units with similar
characteristics are near each other. A single sample is selected from the
ordered frame using a sequential sampling procedure so that the sample has
the same proportional distribution on the stratification factors as the
frame. Explicit stratification, on the other hand, groups sampling units
into strata and a fixed scample size i1is selected independently in each
strata. One of the key beaenefits to implicit stratification is that
variation in selection probabilities induced by £fixing sample sizes for
explicit strata is avoided. The implicit stratification was imposed on the
sampling €frames by sorting frames in a serpentine fashion by the

stratification factors. The stratification factors were:
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1.
2.
3.
4.
5.
6.
7.

8.

For two continuous items (ethnicity and the Orshansky percentile), RTI
deéeloped categories before use as stratification factors., Ethnicity,
instructional dollars per pupil, and the Orshansky percentile were not
available for private schools.

For school selection, RTI used Chromy'’s probability minimal replacement
sequential selection algorithm to select 425 schools from each frame with
probability strictly proportional to the school size measure (Chromy 1981).
Chromy’s sequential selection algorithm dincorporates the implicit
stratification benefits of probability proportic 11 to size systematic
sampling and also incorporates randomization mechanisms that permits

unbiased estimation of sampling errors.

Teacher Sampling

Census region (4 categories);

state;
urbahicity (4 categories: urban, suburban, rural, and unclassified);
auspices: public versus private school;
ethnicity: White students as a percentage of total students;
instructional dollars per pupil (10 categories);
Orshansky percentile: percentage of students in the school

district in families under poverty guidelines; and

the size measure.

The teacher sampling was performed using teacher lists requested from
school officials at the sampled schools. RTI requested the school official
to indicate the number of teachers in self-contained classroom settings and
to list all other teachers and the subject(s) taught by each teacher. For
teachers in schools selected for the grades K-6 samplie or the grades 7-9
sample, the school officials were requested to classify the teacher as
teaching in a self-contained setting or teaching either mathematics only,
science only, or both mathematics and science. For teachers in schools
selected for grades 10 to 12, RTI requested the school officials to
indicate the types of science and/or mathematics taught. The science
classifications were biology, chemistry, physics, earth science, and "other
sciences."” The mathematics <classifications were calculus/advanced

mathematics and "other mathematics."”
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Separate sampling frames were constructed for each grade range and
study domain. For teachers ia schools selected for grade range K-6 and
grade range 7-9, the teacher frames were:

1. science only;

2. mathematics only;

3. science and mathematics (not in self-contained setting); and

4. self-contained classes
For teachers in schools sampled for the 10-12 grade range, the teacher
frames were:

1. biology only or bilology and other sciences (excluding chemistry,

physics, and earth science)*

2. biology and chemistry, physics, or earth sciences;

3. chemistry only;

4. physics only;

5. earth science only;

6. mathematics and science;

7. calculus/advanced mathematics only;

8. other mathematics/computer science only; and

9. calculusfadvenced mathematics and other mathematics/computer

science.

Within each frame, teachers were selected to achieve equal teacher
sampling weights, to the extent possible. For each teccher, RTI computed a
sample allocation using the response-adjusted school weight as the
presampling teacher weight. That is, for teacher t in domain d in school
i, RTI computed a sample allocation ngi4, where

negq4d = nd * Weg / S4, and

a4 is the teacher sample size for domain d,

Wes is the presampling teacher weight in school i, and

Sq is the sum of the weights Wyj for teachers in domain d.
The sample allocation ng4q is the expected number of times that teacher t
will be selected given that school 1 4is in the sample. When the sample
allocation npyq is greater than one, a teacher can be selected move than
once. RTI wanted to avoid multiple selections on a single teacher and to
select fewer than four teachers within a single school for a specific

domain. To do this, RTI trimmed the sample allocation and distributed the
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excess among other frame members. The trimmed sample allocation is always

less than or equal to one and is the conditional probability of selecting

teacher t for domain d given that school‘ i is in the sample. Trimming the

sample allocations resulted in departures from equal sampling weights for -
teachers in the same domain. To select the teacher samples, RTI used

Chromy’s sequential selecting algorithm with probability proportional to

the trimmed sample allocation. Within each domain, the teachers were

implicitly stratified by school to control the number of teachers selected

in each school.

RTI also sought data specific to a particular class. One class was
seloctad for each teacher from information on the subject-specific class
count for each teacher provided by the school officials.

A totsl of 1,974 teachers, 1,882 teachers, and 2,300 teachers were
selected from sample school in grade range K-6, 7-9, and 10-12,
respectively. Teachers who taught both mathematics and science were
randemly assigned to respond for either mosthematics or science. Of the
1,974 R-6 teachers selected, 986 teachers either taught only science or
were selected to respond only for the science portion of their instruction
and 988 teachers were selected for the mathematics subsample. Similarly,
942 grade 7-9 teachers were selected for the science subsample and 940
teachers were selected for the mathematics subsample. For the grade 10-12
teacher sample, 800 teachers were selected for the mathematics subsample,

500 for the biology subsample, and 1,000 for other sciences.

F. Computation of Sampling Weights and Nonresponse Compensation

The sampling weight 4s the inverse of the unit’s probability of
selection. RTI computed sampling weights for principals, teachers, and
classes. For the principals, the initial sampling weight is the inverse of
the school’s selection probability. For the teachers, two sampling weights
were computed, a total teachers weight and a science/math teacher weight.
The total teachers weight is for computing estimates relating to the total
population of science and mathematics teachers. The second teacher weight
is for computing estimates for the population of science teachers or for
the population of mathematics teachers, it takes into account the fact that
sampled teachers who taught both science and mathematics were randomly
selected to respond for only the science or the mathematics portion of

their instruction. 1 4 4




For the total teachers weight, the 4initial sampling weight is the
inverse of the product of the school’s probability of selection and the
conditional probability of selecting the teacher given that the school was
selected. As stated previously, the trimmed sample allocation equals the
conditional probability of selecting the teacher. The second teacher
weight, the science/math teacher weight, is the same as the total teachers
weight for all teachers who taught 4in e self-contained setting or who
taught only science or mathematics. For teachers who taught both science
and mathematics, the science/math teacher weight i1s the product of the
total teachers weight and the inverse of the conditional probability of
selecting the teacher to respond only for science or only for mathematics
(given that the teacher was selected).

The class weights are based on the initial science/math teacher weights
and the number of classes that the teacher has in the subject area, either
science or mathematics, for which the teacher was selected to respond. The
initial class sampling weight was computed as the product of the initial
sclence/math teacher sampling weight and the inverse of the probability of
selecting one of the teacher’s classes. )

Some of the initial sampling weights for principals and teachers wera
substantially different from the majority of the other sampling weights
within a study domain. RTI assesgsed the distribution of the sampling
weights and for a few respondents wich extremely large initial sampling
weights, RTI trimmed the extremely large sampling weights and distributed
the trimmed excess among the remaining sample members. The weight trimming
may result in some bias in the estimates. The rationale for trimming
extremely large weights is the expectation that the sampling variance will
be reduced enough by the trimming to achieve a smaller mean square error
relative to statistics based on the untrimmed sampling weights.

When the final response status was determined for all samples, RTI
computed nonresponse-compensated analysis weights. RTI used the standard
weighting class nonresponse compensation procedure to compute these welghts
(Oh and Scheuren 1983). For the principals, the weighting classes were
constructed based on school auspices (public versus private) and, for
public schools, urbanicity. For both teacher weights and the class

weights, the weighting classes were constructed on the basis of the teacher




domains and, for teacher domains with over 200 responding teachers,
urbanicity. All weighting classes contained more than 20 respondents and
most contained over 50 respondents. For a few samples, differential
nonresponse resulted in extreme nonresponse-compensated weights. These
weights were trimmed and the excess distributed among the other

respondents.
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Appendix B
Generalized Sampling Error Tables

The results of any survey based on a sample of a population are subject to
sawpling variability; the standard error of an estimate is 2 neasure of this
variability. To assist the reader in determining the variability of particular
estimates, and consequently whether any observed differences are statistically
significant, we have included a table of generalized standard errors for each
of the groups included in this survey.

In order to construct a generalized sampling error table, a measure for
indicating the inefficiency of the sample design must be defined. The design
effect (DEFF) 1s a measure of the inefficiency of the design compared to a
simple random sample design of the same size. The DEFF is defined by

Sampling variance calculated for design used
DEFF =

Sampling variance for a simple random sample of the same size

A DEFF greater than one indicates that the sample design is less efficient than
a simple random sample; that is, the estimated variance for the survey is
greater than the variance for a simple random sample of the same size. A DEZFF
less than one indicatee the sample design is more efficient than a simple
random sample.

Usually, stratification prior to sample selection decreases the DEFF,
making the sample more efficient by decreasing the size of the sampling error.
Cluster designs and designs in which the final selection probabilities (and
hence the weights) are very unequal serve to increase the size of the DEFF and
the corresponding sampling error. Nonresponse can drastically affect the
weights, causing a sample in which sample members originally had approximately
equal weights to have very unequal weights and thus a larger sampling error
than originally planned.

DEFFs are used in the production of generalized sampling error tebles.
After sampling errors have been calculate” for a specified number of

proportions and reporting groups, the DEFFs are averaged for those proportions

149




of like magnitude and denominators of similar size within the same type of
reporting group. Once the average DEFF is obtained, the sampling error for a
given proportion f§, samplae size n, and repoxting group can be determined using

the generalized table or calculated by

SE(p) = { DEFF p(1-p)/(n-1)

where f 13 the estimated proportion and n the sampla size. The value of f(1-
p)/(n-1) is the estimated variance of § based on a simple random sample. The
entriea in the generalized sampling error tables are based on average DEFFs
obtained from many different items. They - differ for different values of g,
different sampla sizes, and types of reporting groups. Tkus, they provide only
a general order of magnitude of sempling error of any given aestimated
proportion.

Table B.l in the Appendix is a generalized table of sampling errors (or
standard errors) for estimates based on data collected ¥rom K-6 teachers in
this study; Tables B.2, B.3, B.4, B.5 present standard er:sor estimates for 7-9
teachers, 10-12 teachers, K-6 principals, and 7-12 principals, respectively.

The following examples will illustrate the use of these tables. It was
estimated that 80 percent of grade 10-12 mathematics teachers have had a
college-level course in geometry. Table B.3 (10-12 teacher standard errors)
would be entered with the p-value (in this case 80 percent) determining the
column and the sample size determiniag the row. Since there is no row for
N = 565, the 550 row would be used.l! The intersection of the 80 percent column
and the 550 row indicates that the standard error is 2.22. The 95 percent
confidence interval for the percent of teachers is the estimated 80 per-

cent & 4,44 or roughly from 76 percent <o 84 percent. Similarly, the standard

1/ Jsing the smaller N and the p-value closer to 50 percent when the exact
values are not in the table would be the more conservatdive approach.
However, for most purposes it is gufficient to use the closest value. In
either case one can interpolate the standard error va ..¢ 1if & more precise
estimate is desired.




error for grade 7-9 mathematics teachers (p = 67, n = 671) is approximately
3.10 (the value in Table B.2 for p = 60, n = 600) and the 95 percent confidence
interval is roughly 61 percent to 73 percent. Since these two confidence
intervals do not overlap, it is clear that grade 10-12 mathematics teachers are
significantly more likely than 7-9 mathematics teachers to have completed a
college course in geometry.

It is also possible for differences to be statistically significant 1if the
two confidence intervals do overlap. If the observed difference is at least
twice the standard error of the dilference, then the difference is significant
at the .05 level. The estimated standard error of a difference is the square
root of the viriance of that difference. Assuming a zero covarianca term,z

the stardard aerror of the difference can be calculated as

SE (B - 0202 = 4 (SEp;)2 + (SEpy)2

Thus if an estimate of 28 percent has a standard error of 3, and an estimate of
40 percent has a standard error of 4, the standard error of the difference is
1(3)2 + (4)2 = {25 = 5. since the observed difference, 12 percent, is more
than twice the standard error 5, this difference is statistically significant

even though the confidence intervals overlap (22-34 percent and 32-48 percent).

2/ This assumption is conservative. The covariance term is expected to be
positive, and therefore the standard error will be smaller than given by
this formula. The standard error of the difference would be calculated as

SE (p1-B2) = | (SEp1)2 + (SEP)2 - 2rSE;SE,.

However, preliminary investigations have shown that the correlation, r, is
generally quite small, thus providing only a very minor reduction in
standard error due to covariance.




Sample Size

(N)

100

150

200

250

300

350

400

450

500

530

600

700

800

%00

1000

1100

1200

1300

1400

1/

TABLE B.1

TABLE OF GENERALIZED STANDARD ERRORS —--
K=6 TEACHERS 1/

:

Average Sampling Errors in Percents

e or

S or
]

2.29

1.87

1.62

1.45

1.32

P-vValues in Percents

10 or
Q0

3.15

2.37

2.a2

1.99

1.82

1.68

1.57

n

20 oar
80

2.97
2.65
2.42
2.24
2.10
1.98
1.88
1.79
1.71
1.59
1.48
1.40
1.33
1.26

l1.21

DEFF for K-6 teacher sample

30 or
70

2.77

2.97

2.40

a2.a7

2.15

2.05

40 or
&0

2.97

2.75

2.97

2.42

2.30

2.19

2.10

1.1




TABLE B.2
TABLE OF GENERALIZED STANDARD ERRORS --
’ 7-9 TEACHERS 1/

Average Sampling Errors in Percents

Sample Size P-Values in Percents
(N) 2 or S or 10 or 20 or 30 or 40 or
98 S 90 80 70 &0 S0
100 2.17 3.38 4.65 6.20 7.10 7.9 7.73
150 1.77 2.756 3.79 5.06 5.80 &.20 6£.32
200 1.53 2.39 3.29 4.38 3.02 5.37 5.48
250 1.37 2.14 2.94 3.92 4.49 4.80 4.90
300 1.285 1.935 2.48 3.58 4.10 4,38 4.47
350 1.16 1.80 2.48 3.31 3.79 4.06 4.14
400 1.08 1.69 2.32 3.10 3.55 3.79 3.87
430 1.02 1.59 2.19 2.92 3.35 3.358 3.65
S00 0.97 1.51 2.08 2.77 3.17 3.39 3.46
S50 c.92 1.44 1.98 2.64 3.03 3.24 3.30
&00 0.89 1.38 1.90 2.53 2.90 3.10 3.16
700 0.82 1.28 1.76 2.34 2.68 2.87 2.93
800 0.77 1.19 1.464 2.19 2.51 2.68 2.74
900 0.72 1.13 1.55 2.07 2.37 2.53 2.58
1000 0.469 1.07 1.47 1.96 2.24 2.40 2.45
1100 0.65 1.02 1.40 1.87 2.14 2.29 2.34
1200 0.63 0.97 1.34 1.79 2.05 2.19 2.24
1300 0.60 0.94 1.29 1.72 1.97 2.10 2.15
1329 0.359 0.93 1.27 1.70 1.95 2.08 2.12

1/  S.E. = \/DEFF#p(lOO—p)
n s DEFF for 7-9 teacher sample = 2.4




Sample Size

(N)

100
150
200
250
300
35S0
400
430
500
S50
600
700
800
900
1000
1100
1200
1300
1400
13500
1600

16135

TABLE B.3

TABLE OF GENERALIZED STANDARD ERRORS --
10-12 TEACHERS 1/

Average Sampling Errors in Percents

S or
93

al84

a2.32

alol

1.80

1.64

1.52

0.73
0.71

0.71

P-Values in Percents

10 or
Q0

2.77

al"7

2.26

2.09

1.18

1.13

1.08

1.01

0.98

0.97

n

= \/DEFF#p (100-p)

b

20 or
80

S.a22

2.79
2.61
2.46
2.33
2.a2

2.13

1.84
1.74
1.65
1.57
1.51
1.45
1.39
1.35
1.30

1.30

30 or
70

5.97

2.99

2.82

2.67

2.95

2.44

Iaé

n'

2.11

40 or
&0

6.39

S.a2

2.86

2.72

2.61

2.41

2.26

2.13

a2.02

2.78

2.66

2.46

2.30

2.17

2.06

DEFF for 10~128 teacher sample =

1.7




TABIE B.4

TABLE OF GENERALIZED STANDARD ERRORS -- *
K=6 PRINCIPALS 1/

Average Sampling Errcrs in Percents

Sample Size : P-Values in Percents

(N) 2 or 3 or 10 or 20 or 30 or 40 or

98 35 e 80 70 60 30
100 1.71 2.67 3.67 4.90 5.61 6.00 6.12
130 1.40 2.18 3.00 4.00 4 .38 4.90 3.00
200 1.21 1.89 2.60 3.46 3.97 4.24% 4,33
250 1.08 1.69 2.32 3.10 3.55 3.79 3.87
300 0.99 1.54 2.12 2.83 3.24 3.46 3.54
330 0.92 1.43 1.96 a2.62 3.00 3.21 3.27
365 0.90  1.40 1.92 2.56 2.94  3.14  3.21

1/ S.E. = \/bEFF*p(lOO—E)
n s DEFF for K—6 principal sample = 1.5
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TABLE B.5

TABLE OF GENERALIZED STANDARD ERRORS --
7-12 PRINCIPALS 1/

Average Sampling Errors in Percents

Sample Size P-Values in Percents
(N) 2 or 3 or 10 or 20 or 30 or 40 or
98 95 Q0 30 70 60 30

100 2.17 3.38 4 .63 6.20 7.10 7.59 7.79
1350 1.77 2.76 3.79 S5.06 3.80 6.20 6.32
200 1.33 2.39 3.29 4,38 3.02 3.37 5.48
250 1.37 2.14 2.94 3.92 4.49 4.80 4,90
300 1.25 1.93 2.68 3.58 4.10 4,38 4.47
330 1.16 1.80 2.48 3.31 3.79 4.06 4.14
400 1.08 1.469 2.32 3.10 3.55 3.79 3.87
430 1.02 1.59 2.19 2.92 3.35 3.38 3.65
300 0.97 1.351 2.08 2.77 3.17 3.39 3.46
330 0.92 1.44 1.98 2.64 3.03 3.24 3.30
600 0.89 1.38 1.90 2.53 2.90 3.10 3.16
650 0.85 1.32 1.82 2.43 2.78 2.98 3.04
700 0.82  1.28 1.76 2.34 2.648 2.87 2.93

1/ S.E. = \/bEFF'E(IOO—p)
n 3 DEFF for 7-12 principal sample = 2.4
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Appendix C

Tables of Most Commonly Used Science
and Mathematics Textbooks by Grade Range
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MOST COMMONLY USED SCIENCE TEXTBOOKS BY GRADE RANGE

Publisher

Silver Burdett

Merrill
D.C. Heath

Holt, Rinehart,
Winston

McGraw Hill

Harcourt, Brace,
Jovanovich

Laidlaw

Merrill
Merrill
Merrill

Holt, Rinehart,
Winston

Merrill

Scott, Foresman

Prentice Hall

Table C.1

Textbook

Science: Understanding Your
Environment

Accent on Science

Science

Science

Gateways to Science

Concepts in Science

Exploring Science

Focus on Life Science
Principles of Science

Focus on Physical Science

Modern Biology
Focus on Earth Science
Life Science

Introductory Physical Science

7-9 Classes

Percent of

K-6 Classes (N=710), .

17

10

10

Percent of
(N=658)

9

8



Percent of
10-12 Classes (N=1050)

Holt, Rinehart,

Winston Modern Biology 14
Holt, Rinehart,

Winston Modern .Chemistry 9
Merrill Chemistry: A Modern Course 5
Merrill Physics: Prinsiples &and Problems 4

Holt, Kinehart,

Winston Modern Physics 3
Merrill Biology: Living Systems 3
Holt, Rinehart,

VWinston Modern Human Physiology 3
Merrill Biology Everyday Experience 3
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Table C.2

MOST COMMONWLY USED MATHEMATICS TEXTBOOKS BY GRADE RANGE

Publisher
Addison-Wesley
D.C. Heath
Scott, Foresman

Holt, Rinehart,
Winston

MacMillan

Houghton Mifflin

Houghton Mifflin
D.C. Heath
Scott, Foresman

Holt, Rinehart,
Winston

Harcourt, Brace,
Jovanovich

Harcourt, Brace,
Jovanovich

Houghton Mifflin
Houghton Mifflin

Holt, Rinehart,
Wir-~"'on

Textbook
Mathematics in Our World
Mathematics

Invitation to Mathematics

Mathematics
Mathematics

Modern School Mathematics

Algebra: Structure and Method
Mathematics

Mathematics Around Us

Mathematics

Mathematics Today

Mathematics

Algebra: Structure and Method

Geometry

Algebra with Trigonometry

160

Percent of

_ K-6 Classes

16
15

7

6
5
3

Percent of
1-9 Classes

7
4

Percent of
10-12 Classes

14

8

(N=686)_ __ _

(N=671)

(N=565)




Merrill Advanced Mathematical Concepts 2

Scott, Foresman Geometry 2

Holt, Rinehart,
Winston Geometry 2
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Appendix D
Questionnaires
Sccondary Principal Questionnaire (S)
(Elementary version omits questions 22-27)
Teacher Questionnaires
Elementary Science (ES)
Secondary Sclence (SS)

Elementary Mathematics (EM)
Secondary Mathematics (SM)
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YREY

1985 NATIONAL SURVEY
SCIENCE & MATHEMATICS

EDUCATION

Principal Questionnaire

Conducted by Research Triangie Institute
P.O. Box 12194 Research Triangle Park, NC 27709

If you have any questions, call Jenpé%r McNeill 800-334-8571

S




Many educators have raised questions abaut how best to prepare young people for the challenges they
will face in our increasingly technological scCisty.

To help collect information on the status of science and mathematics education in our schools, the
National Science Foundation sponsored a 1977 survey of teachers and principals. The purpose of the cur-
rent study is to identify trerids that have emerged since that time, and to suggest improvements that might
be made in the future.

The topics to be covered in this study include science and mathematics course offerings and enrolli-
ments, availability of facilities and 2quipment, instructional techniques, textbook usage, teacher background,
and needs for in-service education. Information will be coilected from selected teachers and principals by
printad questionnaire only—no classroom visits will be involved. Data will be kept strictly confidential, and
will be reported only in aggregate form, such as by grade level, and by region. No individually identifying
information will be released.

The 1985 National Survey of Science and Mathematics Education has been coordinated with the data
collection efforts of the Department of Education, the National Assessment of Educational Progress, and
the International Assessments of Science and Mathematics in order to avoid unnecessary duplication. The
survey has also been endorsed by more than 2u professional organizations, whose names appear beicw.

Endorsed by:

Amencan Association for the Advixncerent of National Association of Biology Teachers (NABT)

Science (AAAS) National Association of Elementary School
American Association of School Aaministrators Principals (NAESP)
(AASA) National Association of Geology Teachers (NAGT)

American Association of Physics Teachers (AAPT)
American Chemical Society (ACS)

American Federation of Teachers (AFT)

American Institute of Biological Sc.ences (AIBS)
Association for Computing Machinery (ACM)

Association of State Supervisors of Mathematics
(ASSM)

Council of Chief State School Officers (CCSSQ)
Council of State Science Supervisors (CSSS)

National Assaciation for Research in Science
Teaching (NARST)

National Association of Secondary School
Principals (NASSP)

National Catholic Education Association (NCEA)

National Council of Teachers of Mathematics
(NCTM)

National Earth Science Teachers Association
(NESTA)

National Education Association (NEA)
National Science Supervisors Association (NSSA)
National Science Teachers Association (NSTA)

School Science and Mathematics Association
(SSMA)




SECTION A: PRINCIPAL BACKGROUND INFOHMATION™ "1 -

Indicate your sex:

(Circle one.)
Male .....voveeronnnnrannnns 1
Female .......c.ovvvvrennnnns 2
Are you:

. {Circle one.)

White (not of Hispanic origin) ..........c.ooveireminiiiinieeenne. 1
Black (not of Hispanic origin) ..........ccoiviieieriieiiiiiianns 2
HISPANIC ... oeevt i e 3
American Indian or Alaskan Native ..o, 4
Asianor Pacific ISlander .......ccv i i i it 5
Other (please spacify ) I 6

How old are you?

How many years teaching experience did you have prior to becoming a principal?

Prior to this school year, how many years have you been:

a. Aprincipal?
b. The principal at this school?

Which of the following was your undergraduate major in college?
{If you majored in gducatlon, check here [J and indicate the subject area of greatest concentration.)

(Circle one.)

MathemMAaticS .. o v el ettt ittt et e 1
112V - A P 2
COMPULEr SCIBNCE .. ..o ev i i inreenae s sar s 3
Social studies/history .......... .. e 4
Reading, language arts, English . ...............co oo 5
Physical education/health ................c. i 6
P 1= Y Vs £ 7
Vceational, business education .. ... . oo i s 8
Foreign 1anguage .. ... ...t e 9
Other subject area (please specify )... 10
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10.

1.

12.

SECTION B: SCHOOL BACKGROUND INFORMATION
How many students are there in your school (first month’s average dally membership)?
Indicate the grades included in this school.

(Circle all that apply.)
K 1 2 3 4 5 6 7 8 9 10 1" 12 Special

Which best describes the location of your schoal?
(Circle one.)

Innercity .................... 1
Urban, but notinnercity ........ 2
Suburb .......... ... ..., 3
Rural .............ooiiil.n. 4

Does your school qualify for ECIA Chapter 1 assistance?
(Circle one.)
Yes — Specify approximate number of students
qualifying for Chapter 1 assistance: ____ . ... 1
NO L e e 2
DOMt KNOW . oiee it i e i 3

Approximately what percentage of the students attending your school are children of:
a. Professional or managerial personne:

— . b. Sales, clerical, technical, or skilled workers

c. Factory or other blue collar workers

—__ d. Farm workers

e. Persons not regularly employed

f. Persons on welfare

100% Total (Items a-f should add to 100%).

Approximately what percentage of the students attending your school are:
a. White (not of Hispanic origin)

——— b. Black {not of Hispanic origin)

c. Hispanic, regardless of race (Mexican, Puerto Rican, Cuban, Central or South American,
or other Spanish culture or origin)

——— d. American Indian or Alaskan Native

e. Asian or Pacific Islander

f. Other (please specify )

100% Total (Iltems a-f should add to 100%)




SECTION C: SCIENCE AND MATHEMATICS INSTRUCTION IN YOUR SCHOOL

13. Most principals feel better qualified in some areas than in others. How qualified <9 you feel to assist teachers
:n improving instruction in each of the following subject areas?

(Circle one on each line.)

Not Well Adequately  Very Well
Qualified Qualified Qualified

Mathematics ............. .. i e 1. 2. ... 3
LifeSCiBNeeS . ... o e 1 ... 2. 3
Physical sCiences ...t e 1. 2. ... 3
. Earth/space sciences ...............ccoiiiiiiiieiniiiiannn.. 1 ... 2. 3
Social studies, history . ... 1. .. 2. . ... 3
Reading, language ants, English ............... ... ... ... ....... 1., 2. 3

During the last three yaars, have you attended any workshops or conferences related to:
(Circle one on each iine.)

Yes No
Mathematics teaching ......... ... .. i i e e 1 ..... 2
SCIBNCE tBACHING. . . ...ttt e 1 ..... 2
Reading/language arts, Engiishteaching ............ ... ... i, 1 ..... 2
Social studies/history teaching ..............oo it 1 ..... 2
Instructional leadership ... ... ... o it 1 ..... 2
School organization/management .. ........... ...ttt e 1 ..... 2
Instructional uses of computers . ...... ... ... . i i 1 ..... 2
Administrative uses of computers ........... ... 1 ..... 2

Which of the following instructional rescurces are available to students in your school?

(Circle all that apply.)
MICrOCOMPULBrS . . ... it 1

Terminals connected to mini/mainframecomputers ......................... 2
Greenhouse ......... T 3
TeleSCOPE ... oo e 4
DarKIOOM .. s 5
Weather station . ... ... i i 6
Hand-held calculators .............. ... ... . . . 7
MICrOSCOPES ... oot e 8
07 141 - 9
Models (e.g., of the solar system, parts of organisms, mathematical figures) . . . . . 10
Small group Meeting roomMS . .. ... .u ettt e e e 1
Learning resource Center ................uoummmrmm e 12
Mathematics laboratory . ......... ... it 13
Sciencelaboratory ... 14
Outdoor study area .. ...........ouunn e 15
VIVaRUM e 16
Portable planetarium .......... ... ., 17
Videocassette recoder ...t 18
Videodisc Players . ... 19




16. Is anyone in your building (other than the principal) specifically designated to coordinate or supervise:
(Circle one on each line.)

Yes No
a. Mathematicsinstruction ......................... 1 ...... 2
b. Science instruction ........... ... . i, 1 ...... 2
c. Instructional uses of computers................... 1 ...... 2

17. Please glve us youropinion about each of the followiig statements.
(Circle one on each line.)

Strongly No Strongly
~ Agree Agree  Opinion Disagree Disagree

a. | am in favor of differential pay for teachers in shortage

areas such as science and mathematics ............. 1 .02 Ll 3 ... 4 ... 5
b. Science is a difficult subject for childrentolearn ........ 1 ... 2 ...... 3 ...... 4 ...... 5
¢. Prospective teachers should have to pass competency

tests in the subjects they willteach . ................ 1 ..., 2 ... 3 ...... 4 ... 5
d. Hands-on science experiences aren’t worth the time

E= g T JN=5q o 1= 1 -7 1 ..., 2 ..., 3 ...... 4 ..., 5
e. Experienced teachers should be required to pass .

competency tests in the subjects theyteach .......... 1 ...... 2 ... 3 ...... 4 ..., 5
f. Laboratory-based science classes are more

effective than non-laberatory classes ................ 1 ... 2 ... 3 ...... 4 ..., 5
g. Mathematics is a difficult subject for children

tolearn ... ... i 1 ..., 2 ... 3 ...... 4 ..., 5
h. Industry scientists and mathematicians should be

allowed to teach in the publicschools ............... 1 ...... 2 ...... 3 ...... 4 ...... 5

18. Does your school use computers (mlcrocompute'rs or terminals to mini/mainframe) as part of the students’
instructional program?

(Clrcle one.)
YOS e 1— Go to Question 19
NO .o 2- Skip to Question 21

19. Inwhat year did you first have computers available for instructional use?
(Circle one.)

Before1980 .................. 1
1980 ... ... 2
1981 ... 3
1982 ..., 4
1983 ... 5
1984 ... ... 6
1985 ... ... ... 7




20. a. How many computers does your schoc! now have that students can use?
Terminals (to mini/mainframe)
Microcomputers

Total

b. How many of the total are:
Grouped in a central computer lab?

Distributed in classrooms?

21. Here is a list of factors that may cause serious problems In mathematics and/or science instruction in your
school. For each factor, indicate if it is a serious probiem in these subjects.

It none of these cause serious problems in either mathematics or science, check here ] and go on to Question 22.
(Circle all that apply on each line.)

Mathematics Science
a. Belief that this subject is less important than other subjects . ................... 1 . 2
b. Inadequate facilities .............. ... ... 1 ... 2
c. Insufficient funds for purchasing equipment and supplies ... ................... 1 .. 2
d. Lack of materials for individualizing instruction ... ........................... 1. 2
e. Insufficient numberoftextbooks .......... ... ., 1 .. 2
f.  Poorquality of textbooks . ... 1. 2
g. Inadequate access to COMPULErs . ... .. ...ttt 1. 2
h. Lack uf s*'udentinterestinsubject .. ..... ... ... ... . ... . ... . 1 . 2
i. Inadequate student readingabilities .......... ... ... ..., 1 L. 2
j-  Lack of teacher interest in subject ............ ... .. ... ... 1 . 2
k. Teachers inadequately prepared to teach ..bject . .............. ... 1 . 2
I SUdent abSENCES ... .. ..ieee s e 1 . 2
m. Lack of teacherplanning time ....... ... ... ... ... .., 1. 2
n. Notenough timetoteachsubject ...... ... oo, 1 ... ... .2
0. Classsizestoolarge ....... ... ... i i i 1 ... 2
p. Difficulty in maintaining discipline ............ ... . ... ... . .. ... . 1 . 2
q. Inadequate articulation of instruction across grade levels ... ...... ............ 1 .. 2
r. Inadequate diversity of electives . ............ .. i 1 .. 2
s. Lowenrollmentsincourses ........... ..o 1 2
. Mainstreaming of handicapped students ....................oouuii i, 1 2
u. “Pull-out” of students (e.g., Chapter 1, learning disabled) ...................... 1 . 2




22. Please indicate the number of sections of each sclence, mathematics, and computer science gourse currently
offered In your school.

If any of your sourse offerings are not included in the list, please use the appropriate “‘other” area to record
those sections.

)
NOTE: Do not inciude the same course more than once. For example, if 7th grade science in your school is
actually life sclence, enter the number of sections as “Life Science,”’ not **General Science, Grade 7.

SCIENCE No. of Sections
LifeSCiBnNee .. .o e

Barth science ..............ciiiiiimiiiiie e iiiaaannn,
Physicalscience ......... ..ot

General science, grade 7 .. ... ... .ttt
Generai science, grade 8 ...........cciiiiiiiiiiiaan...
General science, grade 9 ......... ...ttt
General science, grades 10-12 .. ... ......................

T @ ~0o0 po®

Biology, 1styear ......... ...t i
Chemistry, 1styear ......... ... ..ot
Physics, 1styear ... ... i

P
O h

Biology, 2nd year .......... ... ... i
Chemistry, 2nd year ....... ... ..ottt
Physics, 2ndyear ....... ... ... ...

= x

3

AStTONOMY .. .. e
ARAlOMY ... i i, _
PhYSIOlogY ... e -
Z00l0GY ... e
Ecology, environmental science ..........................
Other (please specify)

1. e

2

® " oDBo >

MATHEMATICS No. of Sections

a. Mathematics,grade 7 ......... ... ...t ..
Mathematics, grade 8 ......... ... ...

o

General mathgmatics, grade 9 ............ ... ...
General mathematics, grades 10-12 ....................... —_
Business mathematics ............. ... ..
Consumer mathematics ............... ... uo...
Remedial mathematics ... ........... .. .ouueiiineean...

T @~pooaop

Pre-algebra/introduction to algebra .......................
Algebra, 1styear ... .. ... .. ...
Algebra, 2ndyear ...... ... .. ...l

-

GEOMETY . ottt it e

TrgONOMetrY .. e

. Probability/statistics ............... ... .. . o ..

Advanced senior mathematics, not including calculus ........

Advanced senior mathematics, including some calculus .. .....

Caloulus ... ... i e

Advanced placement calculus ................ ..........
Other (please specify)

1

- =

~o v o 33

2.




22. (continued)

23.

24,

25.

COMPUTER SCIENCE No. of Sections

Computer awareness OF HtraCY . . . ... iv ittt it it ittt e e ettt
Applications and implications of computers . ... ... ... ... it e
Introductory computer Programming . ... ... ..ottt ittt e e
Advanced computer JrOgramMMING . .. ... ... e it ittt e e
Advanced placement computer SCIBNCE . ........c.i.itieinrinrie i ieianananannn
Other (please specify)

1. e

2 OO e _

~® 00 pow

Does your school find It difficult to hire fully quallfled teachars for vacanc.cs in each of the following fields?

(Circle one on each line)

No Vacancies/

Yes No Does Not Apply
a. Mathematics . .....c. ittt i i i i et ittt 1 ..., 2 ... 3
b. Biology/lifescience ......... ... .. .. i e 1 ...... 2 L 3
C CReMISIY ... i e ) 2 ... 3
Ao PRYSICS .ttt e e 1 ..., 2 ... 3
e. Physicalscience ... ........ ... i i 1 ... 2 3
f.  Earth/space SCinCe .............iiiiiiirit it iaieaaannns 1 ..., 2 ... 3
g. General SCIBNCE ... ........iiuiiiiit it enaeaaaann 1 ... 2 . 3
. COmMPUIBr SCIBMCE . . .. ittt i et e ettt et e et e e e e aeee s 1 ...... 2 ... 3
i Foreign language ...........iiiiiit i e 1 ...... 2 .. 3
j Social StUdIes ... ... e 1 ...... 2 .. 3
k. Specialeducation . ....... ... .. ... e 1 ...... 2 ... 3

a. How many teachers'in your school teach one or more classes of mathematics?

b. Of these, how many do you consider:
1. Highly comnetent to teach mathematics ..................
2. Competent to teach mathematics .......................
3. Not adequately prepared o teach mathematics ............
TOTAL (should be the same as Q24a)

a. How many teachers in your school teach one or more classes of sciance?

b. Of these, how many do you consider:
1. Highly competent toteachscience ......... ............
2. Competenttoteachscience ................cccuuuuen...
3. Not adequately prepared to teach science ...............
TOTAL (should be the same as Q25a)
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26. a. How many teachers iis your school teach one or more classes of social studies/history?

b. Of these, how many do you consider:
1. Highly competent to teach social studies/history . .........- -

2. Competent to teach social studies/history ........c.coae-- N

3. Not adequately prepared to teach social studies/history ... .. -
TOTAL (should be the same as Q26a)

27. Indicate if your school district provides each of the following as an incentive to teachers in shortage areas.
(Circle one on each line.)

Yes No Don't Know
a. Extended contracts (11-12 o) TP PR TR 1 ... 2 .. 3
Differential SAIAMNES . .« . cvorernrnsramnmeamr e T 1 ... 2 ... 3
Subsidized retraining for teachers to change to a field specified 2~
3 SNOM G0 @IBA -« cvvnnrercennsnersemsssssrmmnssrstn st 1 ... 2 ... 3
d. Other (please speciiy ) E 1 .. 2 ... 3
28. When did you complete this questionnaire? .
(Month) (Dxy) (Year)

THANK YOU FOR YOUR COOPERATION!
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Many educators have raised questions about how best to prepare young people for the challenges they
will face in our increasingly technological society.

To help collect information on the status of science and mathematics education in our schools, the
National Science Foundation sponsorad a 1977 survey of teachers and principals. The purpose of the cur-
rent study is toidentify trends that have emergad since that time, and to suggest improvements that might

bBe mads in the future.

The topics to be covered in this study include science and mathematics course offerings and enroll-
ments, availability of facilities and equipment, instructional techniques, textbook usage, teacher background,
and needs for in-service education. Information will be collected'from selected teachers and principals by
printed questionnaire only—no classroom visits will be involved. Data will be kept strictly confidential, and
will be reported only in aggregate form, such as by grade level, and by region. Ng individually identifying
information will be released.

The 1985 National Survey of Science and Mathematics Education has been ~oordinated with the data
collection efforts of the Department of Education, the National Assessmen* 5i Educational Progress, and

the International Assessments of Science and Mathematics in order to avoid unnecessary duplication. The
survey has also been endorsed by more than 20 professional organizations, whose names appear below.

Endorsed by:
American Association for the Advancernent of National Association of Biology Teachers (NABT)
Science (AAAS) National Association of Elementary School
American Association of School Administrators Principals (NAESP)
(AASA) _ National Association of Geology Teachers (NAGT)
American Association of Physics Teachers (AAPT)  National Association of Secondary Schooi
American Chemical Society (ACS) Principals (NASSP)

American Federation of Teachers (AFT) National Catholic Education Assaciation (NCEA)
American Institute of Biological Sciences (AIBS) National Council of Teachers of Mathematics

Association for Computing Machinery (ACM) (NCTM)
Association of State Supervisors of Mathematics Na(tional E)arth Science Teachers Association
NESTA

(ASSM)

Council of Chief State School Officers (CCSSO)
Council of State Science Supervisors (CSSS) National Science Supervisors Association (NSSA)

National Association for Research in Science National Science Teachers Assaciation (NSTA)

Teaching (NARST) School Science and Mathematics Association
(SSMA)

National Education Association (NEA)
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SECTION A: BACKGROUND INFORMATION

1. Indicate your sex:
(Circle one.)

Malg ........ccciiiiiiiinan 1
Female ................o.... 2
2. Areyou:
. (Circle one.) |
White (not of Hispanic origin) .............ccoviiiiiiiienennees 1 j
Black (not of Hispanic origin) ............coviiiiiieneiieninnnenns 2
HiSpanic . ... cvcitii it i i i ittt e 3
American Indianor Alaskan Native . ......... ..o iaanean, 4
Asianor PacificIslander . ...... ... it e 5
Ot.iar (please specify ) 6 1

3. How old are you?

4. How many years have you ‘aught prior to this school year?

SECTION B: SCIENCE INSTRUCTION IN YOUR SCHOOL

5. Do you teach in a self-contained classroom, i.e., are you responsible for teaching all or most academic subjects
to one class?

' (Clrele one.)
YOS vttt 1 Specify grade level(s) _________ then go to Question 6
NO t ot i 2 - Goto Question 7

6. We are interested in knowing how much time yo.. students spend studying various subjects. in a typical week,
how many days do you have lessons on each of the following subjects, and how many minutes long is an
average lesson? (Please write “0” if you do not teach a particular subject to this class.)

Number of Approximate Number
Bays per Week of Minutes per Day

1. Mathematics
2. Science

3. Sacial studies

4, Reading

Go to Question 8

Q 1 + .
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7. For each class you are currently teaching, please Indlcate the average number of minutes the stutlents spend
per week on each of the following subjects.

Number of Minutes per Week
Class

Numbher Mathematlcs Science

1

O O N OO 0 s W N

-
o

8. Many teachers feel better qualified to teach some subject areas than others. How qualifled do you feel to teach
each of tha following (whether or not they are currently included in your curriculum)?

(Circle one on each line.)

Not Well Adequately Very Well
Qualified  Qualified Qualified

a
b, Lifesciences .......o.oviiiiiiiiiii i e 1 .. 2. i, 3
C. Physical SCIBNCES . .........c0vviit it i 1 . 2. 3
d. Earth/space sCiences .............ccvvvee titriniiniinnrnnens 1 ..., 2. 3
8. Socialstudies, history .. ..ottt 1 .. 2. 3
f.  Reading, language arts, English ..............covvevrinrenrnnnn. 1 ... 2. 3

©
)

. In the last year, have you received any assistance (e.g., curriculum materials, guest speakers, support to
attend workshops, etc.) from private industry?

(Circle one.)

YeS ..ot e 1 - Go to Question 9b
No . ........ooiii i, .

2} ~ Go ta Question 10
Notsure .................... 3

b. Indicate the type(s) of assistance you have received. (Circle all that apply.)

Curriculum materials ...............0iit viiierie s 1
BQUipmeNt . 2
GUBSE SPBAKEIS ...\ttt iii i e e . 3
Travel/stipends to attend professional meetings ................ . 4
Teacher awards/scholarships ........ .....ovvee vvvennnn..s . 5
Teacher summeremgloyment .............. ......ovrriinnnnnn, . 6
Other (please specify ) .7

-




10. The following factors may affect science instruction /n your school as a whole. In your opinion, how great a
problem Is caused by each of the following?

(Circle one on each iine.)

Serious Somewhat Not a Significant
Problem of a Problem Problem

a. Bslief that science is less important than other subjects . ............ 1 il 2. 000 3
b. Inadequate facilities ....... ... i it i i i LI 2., i 3
¢. Insufficient funds for purchasing equipment and supplies ........... 1 oo, 2. . i 3
d. Lack of materials for individualizing instruction . .......... .. .0 1 .o, 2. i 3
e. Insufficient numbersof textbooks . ... . . il i i i i e ) IR 2. . il 3
f. Poorauality of taxtbooKS « « ot v vttt i it i i e e L I - 3
g. Inadequate ZcCeSS 10 COMPULErS v vvv ittt iiiie e iinienenans 2 I 2. 0 i 3
h. Lack of studentinterastin SCIBNCE . ... .ccviivi it it iiininrennan 1 oo 2. il 3
i. Inadequate student reading abilities .......... .ot 1 oo 2. . il 3
jo Lack of teacherinterestinscience ......... ..ottt 1T oo, 2. il 3
k. Teuchers inadequately prepared to teach science .................. ) I 2. i 3
I, Student abSEBNCES ... iiiiiiiiiin it ittt ittt L 2. i 3
m. Lack of teacher planning time . ... ... iiiiii ittt iiniiiiianans 1T e, 2. i 3
n. Notenougntimetoteach SCIBNCE ... .c.cvvuiiiniiniiiannannnns ) PR 2. . 3
0. Classsizastoglarge . ..o iiir ittt iiti it 1 oo 2. . 3
p. Difficulty in maintaining discipline ........c.cciiiiiiiiiiiii i 1 ... 2. . it 3
q. Inadequate atticulation of instruction across grade leva!s ............ ) [ 2. i 3
. Inadequate diversity of science electives .........c.ciiiiiiiiiann 1 ... 2. 3
s. Lowenrollments in SCIONCE COUISES ..« v vvvinrnreeinnrnrenannnn ) 2. .., 3

SECTION C: YOUR SCIENCE TEACHING IN A PARTICULAR CLASS

The questions in Sections C and D relate to your science teaching in a particular class. If you teach science
to more than one class per day, please consult the label on the front of this questionnaire to determine
the randomly selected science class for which these questions should be answered.

11. a. How many students are there in this class?

b. Please indicate the number of students in this class in each race/sex category:
Male Femaie

White (not of Hispanic origin) ..... ......cvovviriinennens
Black (not of Hispanic ofigin) ........ovvvervvinennnneen.
L L o= L 2
American Indian or Alaskan Native . .....................
Asian or Pacificlslander ..........ccoiiiiiriinieieerenn
Other (please specify )

Note: The total number of males and females
should be the same as the number of students
in Question 11a.
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12. What is the most common grade designation cf the students In this class?

(Circle one.)
K

(o2 T & 4 B - & BN AN B

Multi-grade (specify _ )

13. Which of the following best describes the abllity makeup of this class?
(Comparison should be with the average student in the grade.)
(Circle ane.)

Primarily hign ability students .......................coiiiiiia.... 1
Primarily low ability students .. ......... ...ttt 2
Primarily avarage ability students . ..., ..o, 3
Students of widely differing abilitylevels .. ...................c....... 4

14. How does the amount of time spent on sclence In this class compare to the amount of time spent on science In

a similar class three years ago?

(Circle one.)
1did not teach this grade level threeyears " 10 ... ...............v.... 1

More time is spent on science now

About the same amourt of lime is spent on science now as
three Years @go .........viueitenrei it iiieieiiaereanns 3

Less time is spent on science now

15. Indicate the kind of room you use to conduct this class.

Laboratory or special science room

................................. 1
Classrooim with portable science kits ormaterials ..................... 2
Classroom with no science facilities ormaterials .............. ....... 3

16. On the average, how many mir.utes of sclence homework do you expect the typical student in «+ s class to
complete each week?

minutes/week

17 Are there any professlonal magazines or journals which you find particularly helpful .1 teaching science to this
class?

(Circle ane.)

........... 1 Please specify: a.
.................... 2

b.

c.
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18. Are you using one or more publiished textbooks or programs for teaching science to this class?

(Circle one.)
YBS it e 1 - Go to Question 20
NO .o 2 - Go to Question 19

19. Why did you choose not to use a textbook?

_ (Circle ail that apply.)
| prefer to tsach withoutatextbook ............. ... it 1
| did ot like the textbook assigned tothisclass ....................... 2
Aveilable textbooks were not appropriate for thisclass .................. 3
Taere were insufficient funds to purchase textbooks ................... 4
Other(specify .. 5
)
Go to Question 25

20. Indicate the publisher of the one textbook/program tised mast often by the students in this class.
(Circle one.)

Addison-Wesley ...................ial.. 01 Laidlaw Brothers ................ ..........
Amedcan Book .............. ..eieiiin, 02 McGraw Hill ...... ... .. ... .. ...
Coronado ... 03 Merill .. ... i
DeltaEducation ............................ 04 National Science Program ....................
Beonomy ......... ... .. 05 Prentice Hall ................ ... ... ...,
Ginn ... e 06 Rand McNally .. ..........................
Harcourt, Brace, & Jovanovich ................ 07 Scott, Foresman ...........ccciiiiiiaiiann.
Harper & ROW . ... ... iiiiiii i, 08 SilverBurdett . ................. ... ..o.....
D.CHeath .................iiiiii... 09 SteckVaughn ... ............ ... ...l
Hcit, Rinehart, Winston .. .................... 10 Cther (please specify ) ...

Houghton Mifflin ........................... 1

21, Indicate the title, author, and most recent copyright date of this textbook/program.
Title

Author-

Most recent copyright date:

22, Aporoximately what percentage of the textbook will you ‘“‘covei ” in this course?
{Clrcle one.)
Lessthan25% ............... 1
25-49% .......... ..ol 2
5074% ...t 3
7580% ............. ....... 4




B o —

23. Please give us your opinion about each of the following state:nents related to the texthook you are using most
often in this class.
{Clrcle one on each line.)

Strongly No Strongly

This textbook: Agree Agree  Opinion Disagree Disagree
a. s at an appropriate reading level for most of my

SIABNLS «.vvvvrreeenarnnntorsanrtreaansanansns 1 ..., 2 .. ... 3 ..., . 5
b. Is notvery interestingto mystudents ................ 1 ..., 2 ...... 3 ...... 4 ...... 5
c. lsunclearanddisorganized .......ccovviieiiee 1 ..., 2 ...... 3 ...... 4 ...... 5
d. Helps develop problem-solving skills ................ 1 ..., 2 (... 3 ...... 4 ...... 5
e. Needs more examples to reinforce concepts .......... 1 ..., 2 ...... 3 ...... 4 ...... 5
f. Explainsconcepisclearly ...........coieieiiiinnns 1 ... 2 ...... 3 ...... 4 ...... 5
g. Provides goad suggstions for activities and

ASSIGNMBNLS . ....ovvvrrrrte et 1 ... 2 . ....8 ...... 4 ...... 5
h. Lacks examples of the use of science in daily life ...... 1 ..., 2 ...... 3...... 4 ... 5
i. Shows the applications of scienceincareers .......... 1 ... 2 ..., R 4 ..., 5
j. Has high quality supplementary materials ............ 1 ..., 2 ... 3 ... 4 (..., 5

24. Indicate the persons ar groups who heiped determine that you would use this particular textbook in this

science class.
(Clrcle alt that apply.)

[T - IS L EELETRRR 1
The PrINCIPAl .« v e vner e iinan et st st 2
A group of teachers from thisschool . ..........coiviiiiennanenennnes 3
A district-wide textbook adoption committe . ..... ... e it 4
A state-wide textbook adoption committee . ...... ... 5
Other (please specify )... 6

25, If you are using any materials instead of, or in addition to, a published texthook or program, briefly describe
below. ;

26. .Which best describes the availability of computers (microcomputers or terminals to mini/mainframe) for use in
teaching science to this class?

(Circle one.)
NOt aVailable .« oo vt e oo e tee i cem e eaa s nn et 1 — Skip to Question 29
Available but quite difficult t0aCCeSS .. ... oot 2
Available but somewhat difficulttoaccess ... 3
Readily available ... ......c.ourrnen e 4




27. How does this ciass use computers in its science lessons?
if not used, check here (] and skip to Question 29.

(Circle ali that appiy.)
Teacher demonstrating COmPULBr US® .. ....couvrerneennnnnreaenenns 1
WHIting PrOGIAMS . ..o vneenenearaear measmnecsasnnncnncancecss 2
Learning SCIBNCE CONBNL .. .. e ovuurn et rens 3
LabOoratory 100! . . ..ot e e 4
Drill and Practice ... ....coveueamiioii e 5
Using simUIations .. .......cneeenieenmimnneennmeiiceenaenaenes 6
ProbIm SOIVING - .« cvvee e et 7
Using computer graphiCs ... ....c.oovneeruremennnuaeeeeencnnane: 8
BAMES o e v eev e eeeeamanaaeeeesaaaasansaaaaanaanesenanaaasnonns 9
Testing and evaluation ...........oooiiiiiiiiiiiiiiiii e 10
Other (please specify ) I 1

28. During the last week of instruction, how many minutes did a typical student spend working with computers as
part of this sclence class?

(Circle one.)
NOM@ «ooiiii e ie e ]
114 minutes .........ocnan .t 2
1529 minutes ................ 3
3044 minutes .. ........enn 4
4560 minutes .. .........ve.nn 5
More than 60 minutes ......... 6

25. Think about your pians for this science class for the entire year. How much emphasis will each of the following
cbjectives receive in your science instruction?
(Clrcle one on each line.)

Minimal Moderate Very Heavy
‘ione Emphasis Emphasis Emphasis
a. Become interested-in science ........ 1 ..... 2 ..... 3 ..... 4 .. ... 5 ..... 6
b. Learn basic science concepts . ........... AR R 2 ..... 3 ..... 4 ..... 5 ..... 6
c. Prepare for {urther study in science ............. 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
d. Developinquiryskills ..............cccoiaaint 1 ..... 2 ... 3..... 4 ..... 5 ..... 6
e. Develop a systematic approach to
solving problems ............ ..ot 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
f.  Learn to effectively communicate ideas
INSCIONCE + v oo v v eeerirciciaarerraaasarcanas 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
g. Become aware of the importance of science :
indaily life . ......oooorriiii i 1 ..... 2 ..... 3 ..... 4 .. ... 5..... 6
h. Learn about applications of science in technology .. 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
i. Learn about the career relevance of science ...... 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
Learn about the history of science ............... 1 ..... 2 ..... 3 ..... 4 ... 5 ..... 6
Develop awareness of safety issuesinlab ........ 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
Develop skill in lab techniques ................ 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6




SECTION D: YOUR MOST RECENT SCIENCE LESSON IN THIS CLASS

Please answer the following questions specific to your most recent science lesson in this class. Dor.ot be
concerned if this lesson was not typical of instruction in this class.

30. a. How many minutes were aliocated for that science lesson?

b. Of these, how ma=y were spe=t on the following:
Daily routines, interruptions, and other non-instructional activities .............
Lecture .......... e et e ettt s
Working with hands-on, manipuiative, or laboratory materials ................
Reading about SCIBNCE .. .. ... .cu ittt iitiieanaaaaaaannnn
=11 8L o112
Other science instructional activities .. ...............iiiiit sl
Total

(Should be the same
as Question 30a)

31. Did that iesson take piace on the most recent day your school was in session?
(Clrcie one.)

32. Indicate the activities that took place during that science lesson.

_ (Circie all that apply.)
Lecture ............. L e e e e e ety 1
[T 1 =77 T e 2
Teacher demonstration .......... ... ittt 3
Student use of hands-on or laboratory materials ...................... 4
Student use 0f COMPULEIS ... ... .. ... «iiiiiiii it 5
Students working in small groups - . ... ..ol i a 6
Students doing seatwork assigned from textbook .................... 7
Students completing supplemental worksheets ...................... 8
Assigning homework . ... ...ttt it 9
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SECTION E: TEACHER PREPARATION

33. Indicate the degrees you hold. Then indicate your major area of study for each degree using the list of code
numbers to the right. Space has been providad for you to enter a coue number for a second bachelor’s or
master's degree, Entar m-~re than one code number on the same t!ne only if you had a double major.

It no degree, check here [ and go on to Question 34.
MAJOR AREA CODE NUMBERS
(Circleall  Specify Major
Degree that apply.) Area Code No. EDUCATION
i 11 Elementary education
Associate ...........iuuinn. 1.... 12 Middle school education
Bachelor's .................. 2..... 13 Secondary education
2nd Bachelor’s .................. 14 Mathematics education
MaSter's .......oovvinennnn.. 3..... 15 Science education
2nd Master's ..........ooevnnnn.. 16 Other education
Specialist or 6-year MATHEMATICS/COMPUTER SCIENCE
cedificate .................. 4..... 21 Mathematics
Doctorate ................... 5..... 22 Computer science
SCIENCE
31 Biology, environmental, life
sciencos
32 Chemistry
33 Physics
34 Physical science
35 Earth/space sciences
’ OTHER DISCIPLINES
41 History, English, foreign languags,
etc.

34. Indicate the categories ins which you have completed ornie or more college courses.

EDUCATION (Circle all that apply.)
General methods ofteaghing ... ... ... . i il 1
Methods of teaching elementary school science ........ ......... 2
Methods of teaching middle schoolscience ..................... 3
Methods of teaching secondary school science ..... ...... 4
Supervised studentteaching ........... ... ... . ool ool 5
Instructionalusesof computers . ...........ccciiiiiiiiiaaa. 6
Psychology, human development .................ccoiviinn.. 7

SCIENCE
Biology. environm« ~tal, life sciencas .. ... ... .. il 8
Chemistry ... .. e 9
PRYSICS . ot i e e 10
Paysical science . ... e e I | |
Earth/spacesciences .............c.ciiiiiniiiinninaaaann. 12
Engineering ....... ... .. 13

MATHEMATICS/COMPUTER SCIENCE
Collegz aigebra, trigonometry, slementary functions ............. 14
Caleulus . ... e 15
Computer programming .. ........cvoeenrerinnn i, 16
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35.

36.

3z

What typ~ of state teaching certification do you have?
(Circle one.)

Not certified ........coooviint. D et eaaeeetar i 1 - Skip to Question 37
Provisional {lacking some requirements) ............c.coiieiaiieiae 2
Regular, lifetime, or other certification in any subject . .................. 3
In which subject areas do you have state teaching certification?

(Circle all that apply.)
Elementary education (please specify grades: ) R 1
Middle school education (please specify grades: ____ ) .......... 2
GBNEIAl SCIBMCE - v v e et eetaeaeraaaecanancenanaarareanaanenens 3
Biology, environmental, life sciences ............. ...l 4
Earth/space SCIBNCES . ... ....veuieeunraurmneanereeancaeeacancns 5
Physical sciences ............ e et eaeeeetia e 6
CROIMISITY .« .« oot eeee e e e e e e eameaas  eaeeeeeeaaaararaanaaes 7
PRYSICS « v eveecaaneanen crnemnanaac e e 8
MaNBMAtCS ..o ot it et et eeaeaaeaacataneanara e e 9
COMPULET SCIBMCE . ... .vivunarrae e s et aenananaaraeeananens 10
BUSIMESS .« - o v e ceeeeees e itmaaeaaaasacasnacaaaasaaresaaasanaoan 1
Reading, language arts, English .. ...... ... ..ottt 12
Physical education, health . .............cooviiiiiiiiin. 13
Social studies, NiStOry .. .......oeurermiiiiniii i 14
Foreign language .. .......ooerrnemeniii i 15
Other (please specify ) I 16

SECTION F: IN-SERVICE EDUCATION IN SCIENCE

during the sast 12 months, what is the total amount of time you .:ave spent on in-service education in science
or the teaching of science? (include attendance at professionai meetings, workshops, and conferences, but do
not inciude forn.al courses for which you received college credit.)

(Circie one.)
X[+ - S 1 — Skip to Question 39
tessthan6hours ............. 2
615hours ...........ovinn 3
16-35hoUrs .. .......covvvnnnn 4
More than 35 hours ........... 5
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38.

39.

49,

41,

42,

Q

What type(s) of suppoit have you received?
(Circle 'l that apply.)

NOME .ottt ittt ee e ieanans ceassennaansaansesnanaanenns 1
Released time fromteaching . ........ ...t 2
Travel and/or per diem BXPeNSeS . . .....cveeveerriiine et 3
SHPBNAS ... eii e i i i 4
Profassional growthcredits ..........cooiviiiiieniinin e 5
Other (please speciy ) B 6

it an in-service program that interested you were available, how likely would you be to attend if it were offe-ed
at the following times?
(Circle one on each line.)

Not Semewhat Very

Likely Likely Likely
a. Afterschool ......... ...l 1. 2., 3
b. Bvenings .............ciiieioan. 1. AN 3
C. Saturdays ...........ciiiiiiaa, 1. 2. . 3
d. SUMMErS .. ..cvvveiaeririnannnnn 2 [P 2.0 . 3
e. Teacherworkdays ................. 1. 2. ... 3

In what year did you last take a course for coli2ge credit in science or the teaching of science?

Think about a specific science topic that you would find difficult to teach.
a. What is this topic?

b. Which would be the most useful in heiping you to teach that topic?
) (Clrcie one.)

Learning more about the basic CONCEPIS .. ... ..o 1
Learning more about applications of those concepts n daily life, technology, and careers 2
Learning more about instructional materialsitechniques .............. ... .ot 3

Suppose you vsanted to find out about the . ssearch related to a topic {e.g., discovery learning, science anxiety,
or sex ditterences in learning). How likely would you be to use each of {z:e following sources of information?

(Circle one on each line.)

Not Somewhat Very

) Likely Likely Likely

a. Otharteacher(s) .......... ... ieiiiiiiiiiinnnnnn. 1 ... 2. 3.
b. Principals . ....ciiii i e ) N 2 . .. 3
¢. Local science specialists/coordinators ................ 1., 2 . . 3
d. State Department personnel ....................... 1. .. 2 3
e. Consultants - ....... ... it B 2. 3
f. College courseS .. .....oviuiiineiineaaroaanaannn T 2. 3
Q- In-Service Programs ...........oviveneennennennann R I 2. ... 3
h. Meetings of professional organizations .......... .... 1. 2. . 3
odournals . ... e e L I 2 . 3
j- Research reviews ... .....c.cuiieirineiiacnaannnn 1...... 2 3
k. Newspapers/magazines . ..........occvieeverannnnn. 1.t 2. ... 3
. Television/radio ........ ...ccoiiiiiiiiiinann.n. 2 2. 3
m. Publishers and sales representatives ................ 2 I 2. ... 3




43. How adequately preparec: 0 you feel to teach sclence In a class that Includes the following types of children
with special needs? (Circle one on each line.)

Totally Somewhat Adequately Well Very Well

Unprepared Unprepared  Prepared Prepared Prepared

a. Physically har “apped ............... 1.0l 2., ..o 3. 4 ... ... 5
b. Mentally retarded ..............c..... 2 P Q. 3. 4. ... 5
c. Learmning disabled ............... ..., ) PP 2 i 3. 4.0 ... 5

44. What i.r'ning have you recelved In educating handicapped children In the regular sclence classroom?
(Circle att that apply.)

None ..........ccevvvnnn PP 1
COlBGE COUTSBS) « + + «« v v v e ve e e tbae s e e et e tainenenaneenns P’
IN-8ervice WOTKSROP(S) « .« o - vt vt v iinei e e 3
Other (please specify ) I 4

45. How adequately prepared do you feel to use computers 2s an Instructional tool In teaching sclence?
(Circle one.)

Totally unprepaied ............ 1
Somewhat unprepared ......... 2
Adequately prepared .......... 3
Well prepared .. .............. 4
Very well prepared ............ 5

46. What tralning have you recelved In the instructional uses of computeis?
(Circle aii ti:at apply.)

TN o] 1 - R I 1
COollBOE COUTSBWOTK - . oo v vttt nanaeaares aonceasnsanannns 2
Less than 3 days’ in-service education ...........c..ccviiaiiinaty 3
Three or more days’ in-service aducation .............ccociiiioian.. 4
SEIAUGNT ...t 5
Other (please specify )... 6

47. To which of the follov'ving professicnal organizations do you currently belong?

If none, check here (] aiid go on to Question 48.
(Circle ali that apply.)

National Science Teachers Association .............. «.cocoviininan. 1
State-level science education 0rganizawdn ... ... iiiiiiii caeas 2
National Council of Teachers of Mathematics . ...... .. ............. 3
State-level mathematics education organization ...................v ... 4
International Reading Association . ........c.oovviiit tiiiiieiaians 5
National Aesociation of Elementary School Teachers ................... 6
American Federation of Teachers ........cuvieaeneaiirernnneneann 7
National Education Association ............. . i i, . 8
Orher (please specify) _ ) I 9




48. Please give us your oplnion about each of the following statements.
(Circle ene on each line.)

Strongly No Strongly
Agree Agree  Opinion Disagree Dlsagree

a. | amin favor of differential pay for teachers in shortage

areas sUCh as SCIBNCE .. .....cocvivincnin e 1 ... 2 ...... 3 ...... 4 ..., 5
b. Science is a difficult subject for childrentolearn ........ 1 ... 2 ...... 3 ...... 4 ..., 5
c. Prospective teachers shoulo rave to pass competency

tests in the subjects they willteach ................. 1 ..., 2 ..., 3 ... 4 ... 5
d. Hands-on science experiences aren't worth the time

ANd BXPONSE . ..o et 1 ...... 2 ... 3 ...... 4 ... 5
e. | would like an 11-nonthcontract .................... 1 ... 2 ...... 3 ...... 4 (... 5
f. My principal x°ally does not understand the problems

of teachingscience ..............ccccieiieaianns 1 ... 2 ...... 3 ...... 4 ...... 5
g. Experienced teachers should be requirad to pass

competency tests in the subjects they teach .......... 1 ... 2 ..., 3 ...... 4 ...... 5
h. | enjoy teachinetscience .........c.cccoveeiiinan.t, 1 ... 2 ... 3 ...... 4 ... 5
i. Laboratory-based science classes are more effective

than non-laboratory classes ..............c..vunt. 1 ...... 2 ... 3 ...... 4 ... ... 5
j. Industry scientists should be allowed to teach in the

PUBlIC SChOOIS .+ .o v e e e 1 ... 2 ... 3 ...... 4 ..., 5
k. | consider myself a “master” science teacher .......... 1 ...... 2 ...... 3 ...... 4 ...... 5

49. When did you complete this questionnaire?

(Month) (Day) (Year)

’

THANK YOU FOR YOUR COOPERATION!
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Many educators have raised questions about how best to prepare young people for the challenges they
will face in our increasingly technological society.

To help collect information on the status of science and mathematics education in our schoals, the
National Science Foundation sponsorsd a 1977 survey of teachers and principals. The purpose ofthe cur-
rent study is to identify trends \hat have emerged since that time, and to suggestimprovements that might
be made in the future.

The topics to be covered in this study include science and mathematics sourse offerings and enroll-
ments, availability of facilities and equipment, instructional techniques, textswok usage, teacher background,
and needs for in-service education. Information will be collected from selected teachers and principals by
printed questionnaire only—no classroom visits will be involved. Data will be kept strictly confidential, and
will be iported only in aggregate form, such as by grade level, and by region. No individually identifying
information will be relaased.

The 1985 National Survey of Science and Mathematics Education has been coordinated with the data
collection efforts of the Department of Education, the National Assessment of Educational Progress, and
the International Assessments of Science and Mathematics in order to avoid unnecessary duplication. The
survey has also been endorsed by more than 20 professional organizations, whose names appear below.

Endorsed by:
American Association for the Advancement of National Association of Biology Teachers (NABT)

Science (AAAS) Nationa: Assaciation of Elementary School
Amarican Association of School Administrators Principals (NAESP)

(AASA) National Association of Geology Teachers (NAGT) -
A 1erican Association’of Physics Teachers (AAPT)  National Association of Secondary School
American Chemical Society (ACS) - Principals (NASSP)

American Federation of Teachers (AFT) National Catholic Education Association (NCEA)
American Institute of Biological Sciences (AIBS) National Council of Teachers of Mathematics
Association for Computing Machinery (ACM) (NCTM)

Association of State Supervisars of Mathematics National Earth Science Teachers Association

(ASSM) (NESTA)

Council of Chief State School Officers (CCSSO) National Education Association (NEA)

Council of State Science Supervisors (CSSS) National Science Supervisors Association (NSSA)

National Association for Research in Sciencs National Science Teachers Association (NSTA)
Teaching (NARST) School Science and Mathematics Association

(SSMA)
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SECTION A: BACKGROUND INFORMATION

Indicate your sex:

(Circle one.)

Male ......c.ciiiiiiiiiiinan 1

Female ..........ccc.o... 2

Are you:

(Circle one.)

White {not of Hispanic Origin) .......ciitiieiririrniennene saneenn oo 1
Black (not of Hispanic origin) . ......ovvvirtireiiiiiirieeennnnens 2
1 o 1 1 NP 3
American Indian or Alaskan Native ............cc.ciiiiiiiiieie... . 4
Asian or PacificIslander ............ ..o il i 5
Other (please specity ) 6

How old are you?
How many years have you taught prior to this school year?

Indicate the number of years you have taught each of the following in any of grades 7-12 prior to this school
year.

If none, check here (] and go on io Question 6.
Mathermatics, grades 7-12
Science, grades 7-12

Which ot the following subject : have you taught in the last threé years?
If you have not taught mathematics or science in the last three years, check here — and go on to Question 7.

MATHEMATICS/COMPUTER SCIENCE {Clrcle all that apply.)
Mathematics, grades 7-8 . ........c.coviiiin criiireiiaaan 1
Remedial, business, consumer, or general mathematics .......... 2
Pre-algebra ...... ...t i i i e et e 3
Algebra, 1styear ......c..ciiiiiiii i e e 4
Algebra, 2ndyear .........iiiii i e e e 5
GEOMBENY ... i i e i 6
Calcuius, advanced mathematics .............. .. iviirenrann 7
Computer literacy, programming ............coovivereennnnna. 8

SCIENCE
General SCIBNCE ... ....ccvviii ittt it it e i 9
Biology, environmental, life sciences ................coouvrnns 10
107111 1L 1
PRYSICS .ottt i e iea s e i 12
Physical SCIBNCE . ...\ cvt i ie e et e 13

Earth/spa ;€ SCI@NCeS ... ..vviini i ciiniiinrn e s nncanns 14




7

10.

SECTION B: SCIENCE INSTRUCTION IN YOUR SCHOOL

Do you teach in a self-contained classroom, l.e., are you responsible for teaching all or most academic subjects
to oneclass?

(Circle one.)
b (- 1 Specifygradelevells)_______ then go to Question 8
No ..., 2 -~ GotoQuestion 9

We are interested in knowing how much time your students spend stuaying various subjects. In a typical week,
how many days do you have lessons an each of the following subjects, and how many minutes long is an
average lesson? (Please write ““0" if you do not teach a particular subject to this class.)

Number of Approximate Number
Days per Week of Minutes per Day
1. Mathematics et
2. Science .

3. Social studies

1]
|

4. Reading
Go to Question 10

For each class period you are currently teaching, indicate the course title and the enroliment by grade. Then
indlcate the code number from the enclosed blue “List of Course Titles” that best describes the content of
each course,

Course
Number of Students in Class by Grade Code

Class Course Title 7 8 9 10 1 12 Total it-- “er

1 o— — — —

2 —_— — —

3 —_— — — e

4 _— — — e

5 _— — —

6 —_— — e

7 — — — —

8

Are you currently teaching any course(s) that are outside your major area of certification?
s Yes, write in the course code number(s) from the blue list.

(Circle one.) Course Cod~ No.
Yes ... il . . 1 Please specify: a.
No ...... ........... 2 b,
c.
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11. Are you currently teaching any course(s) that you do not feel adequately qualified to reach? If yes, write inthe
course code number(s) from the blue list.

(Circle one.) Course Code No.
| (= J AP 1 Pleass specify: a.
3o T 2
C.

12. a. In the last year, have you received any assistance (e.g., curriculum materials, guest speakers, support to
attend workshops, etc.) from private industry?

(Circle one.)

D (- 1T 1 - Go to Question 12b
N+ 2 }_ Go 1o Question 13
Notsure ..........covevennn 3

b. Indicate the type(s) of assistance you have recsived.

(Circle all that apply.)

Curriculummaterials .......coorririiirnrieririisarrnenrnsansss 1
EqQUIDMENt ... e e e e e 2
GUESE SPBAKEIS ... vivevirnrrnrrnr ettt aes e 3
Travel/stipends to attend professional meetings ..............c..vvvun 4
Teacher awards/scholarships .. ....ccovvvvnerrrnvranrennnrrnensns 5
Teacher summeremployment ......c...cv it 6
Other (please specify ) I 7

13. The following factors may affect science instruction in your school as a whole. In  our opinion, how great a
problem is caused by each of the foliowing?
(Circle one on each line.)

Serlous Somewhat Not a Slgnificant
Problem of a Problem Problem

a. Belief that science is less important than other subjects ............. ) I 2. e 3
b. Inadequate facilities - ........cccvvirrririiiiiiies eane e ) I 2. e 3
c. Insufficient funds for purchasing equipment and supplies ........... ) [ 2 . s, ¢}
d. Lack of materials for individualizing instruction .............. .ot T 2. s 3
a. Insufficient numbers of textbaoks .. .......oviiiiiiiiinn i, b 2. 3
f.  Poorquality of textbooks . ....ovvvv i i e 2 E 2 3
g. Inadequate access to compULers .........vvvvrsrenvnnens sonnnn ) I, 2 s 3
h. Lackof studentinterestinscience .............ccovvvvrnnernsen T 2 i 3
I. Inadequate student reading akbiitties ........ccoviivrvinrnernnnan 1 e - 3
j Lackof teacher interestinscience ........... ..o, D I 2 i 3
k. Teachers inadequately prepared to teachscience ....... vuvvvvn.nn ) [ 2. i 3
. Studentabsences . ......i.iiiiiiie cke e T - 3
m. Lack of teacher planmngtime .........oviivvinrinrrnnernnenns ) 2 i s 3
n. Notenough time toteach sCience .......v.vv svirinsennnrnrnens T o 2. e 3
0 Classsizestoolarge ........oveiiirt ot e ) 2 i 3
p. Difficulty in maintaining discipline ..........cvcviiniierinrrrnens T s S 3
q. Inadequste articulation of instruction across grade levels . ........... T i 2 e 3
r. Inadequzte diversity of science electives ........c.vvivnvensns R 2. e 3
5. Low en/oliments iN SCIONCE COMUPSBS . v . vvvvreeeeeresernnnnanss L I 2. 3




SECTION C: YOUR SCIENCE TEACHING IN A PARTICULAR CLASS

The questions in Sections C and D relate to your science teaching in a particular class. Please consult the
label on the front of this questionnaire to determine the randomly selected science class for which these
questions should be answered.

14. a. What s the titie of this course?

b. Using the blue “‘List of Course Titles,” Indicate the code number that best describes the content of this
course.

15. a. How many students are there in this class?

b. Please indlcate the numher of students in this class in each race/sex category:

Male Female

White (not of Hispanic origin) .............ccoieiia....
Black (not of Hispanic origin) ...........c..ceveiiieann.
HISPaniC . .. ... e
American Indian or Alaskan Native . ......................
Asianor PacificIslander ....... .. .. ... i it
Other (please spscify )

Note: The total number of males and females
should be the same as the number of students
in Quesiion 15a.

16. What is the duration of this course?
(Circle one.)

(= 1 G 1
L= 141211 P 2
L 1T T (=T 3
Other (please specify ) 4

17. Which best describes the content of this course?

GeNeral SCIBNCE . . .. ...ttt iee e eaa e i e 1
Biology, life sciencss, environmental science . ..........cccccviviiaia.. 2
Chemistry, physics, physical sciences ................c.cccieeeiin... 3
Earth/space SCIBNCeS .. .......cuure e e cavana e aaaeann 4
Other (please specify ) B 5

18. Which of the following best describes the ability makeup of this class?
(Comparison should be with the average student in th2 grade.)
(Circle one.)

Primarily high ability students ,............ ............. .. 1
Primarily low abilitystudents .. ... ... ... ......... ..... .. ... 2
Primarily average ability students ..... ..... ... .o i el 3
Students of widely, differing ab'litylevels . . ............. ... .. L. 4




. On the average, how many minutes of science homework do you expect ihe typical student in this class to

complete each day?

minutes/day

. Are there any professlonal magazines or journals which you find particularly helpful in teaching science to this
class?

{Circle one.)

Yos ..., 1 Please specify: a.

. Are you using one or more published textbooks or programs for teaching science to this class?

{Circie ons.)
Yes ... 1 — Go to Question 23
No ... 2 — Go to Question 22

. Why did you choose not to use a textbook?

(Circle all that apply.)
| prefer to teach without atextbook . ............coiiiiineaan... 1
| did not like the textbook assignedto thisclass ....................... 2
Available textbooks were not appropriate for thisclass . ................. 3
There were insufficient funds to purchase textbooks .. ................. 4
Other(specify = ... 5
) )
Go to Question 28

. Indicate the publisher of the one textbook/program used most often by the students in this class.

{Circle one.)
AddisonWesley ................... ... ... 01 Janus ... 15
Allyn & Bacon ............vciiiininnnnn.. 02 Laidlaw Brothers . ..................cocnu.... 16
American BoOK ...............iiiiiiiiaa... 03 Little, Brown . ........... ... ... 17
Wm.C.Brown ........... ..coveeeiiaan.. 04 Macmillan ......... .. ... ... ... ... ..., 18
College Entrance .................ccccun... 05 McGraw Hill . ...........ccovi ... 19
Coronado ........... ... .., 06 Merrll ... ... .. 20
Follett . ... 07 National Science Program ................... 21
GinN . 08 Prentice Hall .............................. 22
Globe .......coviii 09 Rand McNally ............................. 23
Harcourt, Brace, & Jovanovich ................ 10 Saunders ...... ... o 24
Harper & ROW . .......... ... i ... 1 Scott, Foresman ........................... 25
D.CHeath...........oooiiiiiis ... 12 Silver Burdett .............. ... ............ 26
Holt, Rinehart, Winston .. ........ ........... 13 Wiley . 27
Houghton Miffin ........... ... ...... . .. 14 Other (please specify ) .. 28
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24. Indicate the titie, author, and most recent copyright date of ttiis textbook/program.
Titie:
Author:
Most recent copyright date:

25. Approximately what percentage of the textbook will you “‘cover” in this course?

(Circle one.)
Lessthan25% ............... 1 : 1
25-48% ... 2
50-74% ..., 3
7590% ... 4 l
Morethan90% ............... 5 i

27. Indicate the persons or groups who helped determine that you wouid use this particular textbook in this
science class.

(Circle all that apply.)

26. Please give us your opinion about each of the foilowing statements related to the textbook you are using most
often in this class.
(Circle one on each line.)
Strongly No Strongly
This textbook: Agree Agree Opinion Disagree Di: \gree
a. lisatan appropriate reading level for most of my
=118 1= 11 (- S 1 ...... 2 ..., 3 ...... 4 ...... o
b. Isnotveryinterestingtomystudents ................ 1 ...... 2 ...... 3 ... 4 ...... 5
¢. lIsunclearanddisorganized ....................... ) I 2 ... 3 ...... 4 ... 5
d. Helps develop problem-solving skills .. .............. 1 ..., 2 ...... 3 ...... 4 ...... 5
e. Needs more examples to reinforce concepts .......... 1 ..., 2 ...... 3 ...... 4 ...... 5
f. Explainsconceptscleary ......................... 1 ...... 2 ...... 3 ...... 4 ...... 5
g. Provides good suggestions for activities and
assignNmentS ..........oiiiiiiinii i, 1 ..., 2 ...... 3 ...... 4 ... 5
h. Lacks examples of the use of science in daily life . . ..... 1 ... 2 ...... 3 ...... 4 ... 5
i. Shows the applications of science incarests .......... 1 ..., 2 ...... 3 ...... 4 ...... 5
j.  Has high quality supplementary materials ............ ) I 2 ...... 3 ...... 4 ...... 5

1 1T 1
B 1313 15 T o | 2
A district-wide toxtbook adoptioncommiitte .. ........ ... ... iL.... 4
A state-wide textbook adoption committee .. .......... ... ... o ... 5
Other (please specify ).. 6

28. if you are using any materials instead of, or in addition to, a published textbook or program, briefly describe

A group of teachars fromthisschool ....... ... ... i i, 3
belows.




29, Do you use calculators in this science class?

(Circle one.)
| (- - T 1 — Goto Question 30
1 o T 2 — Goto Question 31

30, how are calculators used in this science class?

(Circle all that apply.)
Checking answers ............ 1
Doing computations ........... 2
Solving problems .. ... .00 3
Takingtests ......ccovviiiinn 4

31. Which best describes the availability of computers (microcomputers or terminals to mini/mainframe) for use
with this science class?

(Circle orie.)

(o 0 LT2: 1 1) - NN 1 — Skip to Question 34
Available but quite difficuittoaceess ... il 2
Available but somewhat difficuittoaccess ............. . it 3
Readily available ........cccoeiiiiiiiiiiiiii it 4

32. How does this science class use computers?
if not used, check here [J and skip to Question 34.

(Circle all that apply.)
Teacher demonstratingcomputeruse ........ ...ttt 1
WHtiNG Programs ... ... .ottt ittt et a e 2
Learning science content .. ... ... ... ... ... iiiiiiiiiiiiiaaaaaaa 3
Laboratorytool . ... et eeieeaaeaaan 4
Drill and practice . ..... ettt et teaaeaaaeaereaeaeanae 5
Using simulations ......... .cccoiiiiiriiiieiiiinnnitananrannnn 6
Problem SOIVING ... ...t e iaaaaaa 7
Using computer graphics ..........coiiiiiiiiiii i 8
7 Ty 1 9
Testingand evaluation .. ..... ... ... i i i 10
Other (please specify ) I 1

33. During the Jast week of instruction, how many minutes did a typical student spend working with computers as
part of this science class?

(Circle one.)

[\ (o] |- S 1
114 minwtes ................. 2
15-29 minutes ................ 3
3044 minutes ................ 4
45-60minutes . ........... ... 5
More than 60 minutes ........ 6

Al et




34. Think about your plans for this science class for the entire course. How much emphasis will each of the follow-
ing objectives receive?
(Circle one on each line.)

Minimal Moderate Very'Heavy
None Emphasis Emphasis Emphasis
a. Become interested in science .................. 1 ..... 2 ..... 3 ..... 4 ... 5..... 6
b. Learn basic science concepts .................. 1 ..., 2 ... 3 ..... 4 ..... 5 ..... 6
¢. Prepare for further study in science ............. 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
d. Developinquiryskills ......................... 1 ..., 2 ..... 3 ..... 4 ... 5 ..... 6
e. Develop a systematic approach to
solving problems . ........ ... ... ... ..., 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
f. Learn to effectively communicate ideas
iNSCIBNCE ... ..ot it 1 ..., 2 ..... 3 ..... 4 ..... 5..... 6
g. Become aware of the importance of scisnce
indailylife ...... ... ... . il 1 ... 2 ..... 3 ..... 4 ..... 5 ..... 6
h. Learn about applications of science in technology .. 1 ..... 2 ..... 3 ..... 4 .. .. 5 ..... 6
i. Learn about the career relevance of science ... ... 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
j- Learn about the history of scierice ............... 1 ... 2 ... 3 ..... 4 ..... 5 ..... 6
k. Develop awareness of safety issuesinfab ........ 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
I.  Develop skill in lab techniques . ............... 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6

SECTION D: YOUR t10ST RECENT SCIENCE LESSON IN THIS CLASS

Please answer the following questions specific to your most recent science lesson in this class. Do notbe
concerned if this lesson was not typical of instruction in this class.

35. a. How many minutes were allocated for that science lesson?

b. Ofthese, how many were spent on the following:
Daily routines, interrupt'ions. and other non-instructional activities .............
=T (0] = e
Working with hands-on, manipulative, or laboratory materials ................
Reading about science ...................... R R R EEEERRErE
=21 o1 17
Other science instructional activities ....................ccccieirrennn...
Total

(Should be the same
as Question 35a)

36. Did that lesson take place on the most recent day your school was in session?

(Circle one.)
Yes .. ... e 1
No ...... ..., ... v .. 2
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37. Indicate the activitles that took place during that science lesson.

(Circle all that apply.)
LBOtUIE v ot i teteenenee e eeasetannecatan sttt e 1
DISCUSSION « v vt teeteetieeeeaecaaatonacaaasnsasnnasnnaenannnnn 2
Teacher demonstration . ......c..oviiiineeaintennnaneeenannenns 3
Student use of hands-on or laboratory materials ...................... 4
Studentuse of CaloUlators ... ... iviiii i i it 5
Student use of COMPUIBIS .. ... .. iiiieeeiiiineeeaaaaannannannnnnnn 6
Students working insmall groups ............c. ool 7
Students doing seatwork assigned from textbook ..................... 8
Students completing supplemental worksheets ...................... 9
AsSigning ROMEWOrK .. . ... oie ittt it e 10

SECTION E: TEACHER PREPARATION

. Indicate the degrees you hold. Then indicate your major area of study for each degree using the list of code
numbers to the right. Space has been provided for you to enter a code number for a second bachelor’s or
master's degree. Enter more than one code number on the same line oniy if you had a double major.

If no degree, check here 0 and go on to Question 39.
MAJOR AREA CODE NUMBERS
(Circleall  Specity Major
Degree that apply.) Area Code No. EDUCATION
) 11 Elementary education
Associate ............ e 1..... - 12 Middle school education
Bachelor's .................. 2..... — 13 Secondary education
2nd Bachelor's .................. - 14 Mathematics education
MaSter's . ..oooverneraeinan.. 3..... - 15 Science education
2nd Master’s .....oooneennennnnns - 16 Other edv-ation
Specialist or 6-year MATHEMATICS/COMPUTER SCIENCE
certificate .................. 4..... - 21 Mathematics
Doctorate ................... 5..... - 22 Computer science
SCIENCE
31 Biology, environmental, life
sciences
32 Chemistry
33 Physics
34 Physical scieiice
35 Earth/space sciences
OTHER DISCIPLINES
41 History, English, foreign language,
etc.




39. Indlcate the categories In which you have completed one or more college courses.
EDUCATION . (Circle all that apply.)
Generalmethods ofteaching . ... ... it iiiii ... 1
Maethods of teaching elementary schoolscience .................. 2
Methods of teaching middle school science ..................... 3
Methods of teaching secondary school science .................. 4
Supervised studentteaching .......... ...t iiiiiiiiiiiiiaan 5
Instructional uses ofcomputers ........ ..o il 6
Psychology, human development ............ .. oo, 7
MATHEMATICS/COMPUTER SCIENCE
College algebra, trigonometry, elementary functions .............. 8
L0 1T P 9
Differential equations .......... ... i it i i, 10
Probability and statistics . ... . ... Lo i e 11
Computer Programming . ...« ..veecananannenneneenananaannnn 12
LIFE SCIENCES
Introductory biology ........... ettt ettt aae e 13
Botany, plant physiology, etc. «.... .. il i 14
0= o T ] o o 15
Ecology, environmentalscience ... ..... oo iiiiiii .. 16
Genetics, evolution ... .. ... L i 17
Microbiology .« v ii i e i ieaee e 18
=10 T 19
Zoology, animal behavior, etc. «.......cocii it 20
CHEMISTRY
General chemistry . ... .c...oii ittt iiiii it iiinaaanns 21
Analytical chemistry . ... .. ... ..o i i i 22
Organic chemistry .......... o i ittt iteieean 23
Physical chemistry . .. .. ... ..ottt 24
BioChBmMIStTY .. i i i e e 25
PHYSICS '
General PhYSICS . ..o i ittt e e 26
Electricity and magnetism ... ... ... . i i e 27
Heatand thermodynamics . . ............. ..ccviienrnnnnn.. 28
MeChanicsS ... i e 29
Modern or nuclear phySiCS .. ......coiiiiiiin i iiiianenn.n 30
L o (o 31
EARTH/SPACE SCIENCES
ASIIONOMY ..ttt it e e iteaa, 32
€=l o 33
Meteorology - . ....ocoirr e e e e e 34
Oceanography . ...t e 35
Physical geography . ......cciiiiii it et 36
OTHER
Historyofscience . ... oo e 7
Science and SOCIBtY . . ... v it i e e s 38
Engineering ....... .. ... ... oiiieiel R . 39




40. For each of the following subject areas, indicate the number of courses you have completed. Count each
course you have taken, regardless of whether it was a semester hour, quarter hour, graduate, or undergraduate
course. If your transcripts are not available, provide your best estimates.

Subject Area Circle the number of courses you have completed.

Life sciences .......c.ccvivininann 0...1...2...83...4...5...6...7...=28
Chemistty .....ovvvvevvinnnnnns 0...1...2...3...4...5.,..6...7...=28
Physics/physical science ......... 0...1...2...8...4...5...6...7...=28
Earth/space sciences ............ 0...1...2...3...4.,.5...6...7...28
Caleulus ........ccoivivivinnn, 0...1...2...8...4...5...6...7...28
Computer science .............. 0...1...2...3...4...5...6...7...28

41. What type of state teaching certification do you have?
(Clrcie one.)

Notcertified ...o.vveiii i i i i i e et e ittt e 1 - Skip to Question 43
Provisional (lacking some requirements) ............c.covevicievnaens 2
Regular, lifetime, or other certification in any subject ................... 3

42. in which subject areas do you have state teaching certification?
(Circle all that apply.)

Elementary education (please specifygrades: ____ ) ............ 1
Middle school education (please specifygrades: ) .......... 2
General SCIBNCE ... v.ieirt i iat et et ettt et e 3
Biology, environmental, life sclences ............ ..ot 4
Earth/space SCIBNCaS .. .........uicniiiiiieiaiiiasereaaanaas 5
Physical SCIBNCeS . .. ...t ittt i i et 6
Chemistry .......... ettt aaaaar e, 7
e £ 8
Mathematics .« ....vcii it i i it 9
COMPUIBE SCIBNCE . ...ttt ie ittt e it e tnaeeeaanaraanaannaannse 10
BUSINESS ...ttt et e e e e 11
English, language arts,reading . ...ttt 12
Physical education, health ............c ittt 13
Social studies, hiStOrY . ... ... i i e e e 14
Foreign language ... .........iiiiiiriiii e e i, 15
Other (please specify ) N 16

o

<)

1




SECTION F: IN-SERVICE EDUCATION IN SCIENCE

42, During the last 12 months, what Is the_total amount of time you have spent on In-service education In science
or the icaching of science? (Include attendance at professlonal meetings, workshops, and conferences, but do
not Include formal courses for which you recelved college credit.)

(Circle one.)

None .........covnun e 1 — Skip to Guestion 45
Lessthan6hours ............. 2
6-15hours .........oovvvnnnn, 3
16-35h0UrS .. .vvveviiiiennan 4
Morethan 35 hours ........... 5

44, What type(s) of support have you received?
(Clrcle all that apply.)
1N 1 - 2 1
Reieased time from teaching ..........c.ovviiiiii i iiiinnnes 2
Travei and/or per diem eXPensSes .. ....vcevvuvvrirarnnrnrrneusnnoas 3
L {13 L= 4
Professionai growth credits ..........ccoviiiiin i, 5
Other (please specify ) R 6

45

If al in-service program that interested you were available, how likely would you be to attend if it were offered
at the followlng times?

(Clrcle one on each line.)

No? Somewhat Very

Likely Likely Likely
a. Afterschool ...........ccooivvnnn, R I 2.0, 3
b. Evenings ...............00 i L 2.0 000 o}
C Saturdays .........o0viiinniianns 2 I 2. i, 3
d. SUMMBIS «vcvv v iiinn s 2 PR 2. 0. 3
e. Teacherworkdays ................. L I 2. el 3

46. In what year did you last take a course for college credit In science or the teaching of science?

47. Think about a speclfic science toplc that you would find difflcult to teach.
a. What Is this topic?

b. Which would be the most useful In helping you to teach that topic?
(Circle one.)

Learning more about the basic CONCBPLS . ... viiierieniirinnnarsarnarsne =+ oo o1
Learning more about applications of those concepts in daiiy iife, technology, and careers .2
Learning more about instructional materiais/techniques .. ... ... ....... .. . . 3
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48, Suppose you wanted to find out about the research related to a tepic (e.g., discovery learning, science anxiety,

49.

50.

51.

52.

or sex differences in learning). How likely would you be to use each of the following sources of information?
(Circle one on each iine.)

Not Somewhat Very

Likely Likely Likely
a. Otherteacher(s) .....coiiiiiiiiiiiiiiirnneananans 2 [ 2 i 3
b. Principals ..... M e eeraeeeeteteet ettt 2 2 it 3
c. Local science specialists/coordinators ......cooovnnn 1..0.... S 3
d. State Department personnel .......c.ccociviiieiaan 2 [ 2 it 3
8. Consultants «...viiiiiiiiiiii ittt ettt 2 P 2. i 3
f. College COUTSES «vv tuvevivoereenesoansanscaansan ) IR 2. i 3
g. In-service Programs ... ..civeeiirericncnnaeannannas 2 2. 00 3
h. Meetings of professional organizations ............... ) I 2. e 3
fo JOUMAIS +iitiiietiiee i tiaerarannesnasassnnsannns ) IR 2. i 3
jo Research raviews ........ccviieiinierainennanaanas ) P 2. 000 3
k. Newspapers/magazings .......coviiennceeenneraanns 2 I 2. i, 3
. TeleviSioN/fa i « vttt ittt it eetetencannees 2 I - 3
m. Publishers and sales representatives ................ ) I 2 . i 3

How adequately prepared do you feel to teach sclence in a class that includes the following types of children

with special needs? (Circle one on each line.)

Totally Somewhat Adequately Well Very Well
Unprepared Unprepared Prepared Prepare { Prepared

a. Physically handicapped .......ccovvenn T i anns p- S R S 4. i 5
b. Mentally retarded . ..........ciivnnnn L [ 2. i E - 5
c. Learning disabled .........ciiieennn 8 [ p S b 4. e, 5

What training have you received in educating handicapped chlidren in the regular science classroom?

(Circle all that apply.)
3 4T 1
College COUMSB(S) .+ .« v xu v xxn s rennrnaresnnssnsssnssansasssasns 2
In-service WOrKSNOP(S) + ;. cvuv e en it tienernanienassanannnrsaaases 3
Other (please specify ) 4

How adequately prepared do you feel to use computers as an instructlonal tool with your science classes?
(Circle one.)

Totally unprapared ............ 1
Somewhat unprepared . ........ 2
Adequately prepared .......... 3
Well prepared . .......... .. . 4
Very well prepared ..... .. ... 5

What training have you received in the instructional uses ot computers?

(Circle all that apply.)
A T 3 T 1
College coursework .. s e a e e sar e s 2
Less than 3 days’ in-service education Cen e . s e 3
Three or more days’ in-service education e ket xaaaeeaa s 4
Self-taught sx e e e e e -
Other (please specify )

P



53. To which 1 the followlng professional organizations do you currently belong?

If nene, check here [ and go on to Question 54.

(Circle all that apply.)
Americzit Association of PhySicS TeaChers ...t ieiieiiiinnieneenn. 1
American Chemical Sociaty .. .vvv ittt iieeeennnneneeeeeeenns 2
National Association of Biology Teachers ........ccoveiiiiiirinrenenes 3
National Assaciation of Geology Teachers .......cvvvceiieiiiintinenns 4
National Earth Science Teachers Association . ......oviiiiineenennnnns 5
National Science Teachers ASSOCIatION «....vvveiee e inenrnnnnnnenns 6
School Science and Mathematics ASSOCIatioN ... ..vvvvrieniernnrnnannn 7
State-level science education organization . ........c..cii i iiiiiiieeenn 8
Association for Computing Machinery .........ccciviiiiiiniiinennnn. 9
Association for Educational Data Systems ... ..vveieiiieiiniieeens 10
Mathernatical Association of America ... .ovvviiiiiiriiienieee venes 1"
National Council of Teachers of Mathematics .........oviivenieeenens 12
Society of Industrial and Applied Mathematics . ... oo i iinnnn.s 13
State-lavel mathematics education organization ........c.ccovvneeeennn. 14
American Federation of Teachers ..........vvevievneennenerenuens 15
National Education ASSOCiation ........c..vivieeeeeennnanecensennns 16
Other (please specify) ) R 17

54. Please give us your opinion about each of the foilowing statements.

(Clrcle one on each line.)

Strongly No Strongly
Agree Agree Opinion Disagree Disagree

a. | amin favor of differential pay for teachers in shortage

areas such as science .........cciiiiiiinnnnennes 1 ... 2 ...... 3 ... 4 vex. B
b. Science is a difficult subject for childrento learn ......... 1 .. 2 ... 3 ..., 4 . ,... 5
c. Prospective teachers should have to pass competency

18SIS N SCIBNCE « v\ i iiiiii i e reinainannennnees 1 e 2 ... 3 .... . 4 ... §
d. Hands-on science experiences aren't worth the time

and expense ....... @ r ettt trr e L1 .2 3. . 4 5
e. | would like an 11-monthcontract ...... .......oviuns. 1 ... 2 ... 3 . 5
i. My principal really does not understand the problams

of teaching SCIeNTe .. .vovviviirr s nrnnnninnnns 1 .....2 . ....3 . 4 5
g. Experienced teachers should be required to pass

competency tests iNsclence . .....v v evrnnsrnns 1 ..., 2 . 3 4 5
h. | enjoy teaching science .........cvveivierrnnnrees.s 1. ....2.,.....3 .. 4 5
i. Laboratory-based science classes are more effective

than non-1aboratory classes «...vvvvvvr . vvinnnnnnns 1 .... 2. ..3 . 4 5
J. Industry scientists should be allowed t0 teach in the

publicschools .. ................ccch aenns. 1., .2 .,.....3 4 5
K. | consider myself a “master” science teacher .. . .. . 1 .2 3 4 . 5

55. When did you complete thls questionnaire?
(Month) (Day) (Year)

THANK YOU FOR YOUR COOPERATION!

14
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Many educators have raised questions about how best to prepare young people for the challenges they
will face in our increasingly technological society.

To help collect information on the status of science and mathematics education in our schools, the
National Science Foundation sponsored a 1977 survey of teachers and principals. The purpose of the cur-
rent study istoidentify trends that have emerged since that time, and to suggest improvements that might
be made in the future.

The topics to be covered in this study include science and mathematics course offerings and enroll-
ments, availability of facilities and equipment, instructional techniques, textbook usage, teacher background,
and needs for in-service education. Information will be collected from selected teachers and principals by
printed questionnaire only—no classroom visits will be involved. Data will be kept strictly confidential, and
will be reported only in aggregate form, such as by grade level, and by region. No individually identifying
information wil! be released. .

The 1985 National Survey of Science and Mathematics Education has been coordinated with the data
collection efforts of the Department of Education, the National Assessment of Educational Prcgress, and
the International Assessments of Science and Mathematics in order to avoid unnecessary duplication. The
survey has also been endorsed by more than 20 professional organizations, whose names appear below.

Endorsed by:
American Asscciation for the Advancement of National Association of Biology Teachers (NABT)

Science (AAAS) National Association of Elementary School
American Association of School Administrators Princip-.s (NAESP)

(AASA) National Association of Geology Teachers (NAGT)
American Association of Physics Teachers (AAPT)  National Association of Secondary School
American Chemical Society (ACS) Principals (NASSP)

American Federation of Teachers (AFT) National Catholic Education Association (NCEA)
American Institute of Biological Sciences (AIBS) National Council of Teachers of Mathematics
Assaciation for Computing Machinery (ACM) (NCTM)

Association of State Supervisors of Mathematics National Earth Science Teachers Association

(ASSM) (NESTA)

Council of Chief State School Officers (CCSSO) National Education Association (NEA)

Council of State Science Supervisors (CSSS) Naticnal Sciunce Supervisors Associatiori (NSSA)

National Association for Research in Science National Science Teachers Assaciation (NSTA)
Teaching (NARST) School Science and Mathematics Association

(SSMA)

05




1.

SECVION A: BACKGROUND INFORMATION

Indicate your sex:

(Circle one.)

Maid .. 1

Female ...........ccceinn... 2

Are you: .

(Circle one.)

White (not of Hispanic origin) ...........cccoiiiiiinaiiiaeaiaent 1
Black (not of Hispanic Ofigin) ..........cceeeniiniiimenineennennnns 2
HISPANIC « .ot eeeeicieei ittt 3
American IndianorAlaskanNative ... ..., 4
Asian or Pacificlslander ... ..o i 5
Other (please specify ) 6

How old aie you?

How many years have you taught prior to this school year?

SECTION B: MATHEMATICS INSTRUCTION IN YOUR SCHOOL

Do you teach In a self-contalned classroom, l.e., are you responsible for teaching all or most academic subjects
to one class? .

(Clrcte one.)
Yes .....iieiiiinnn. P 1 Specify gradelevel(s) _______then go to Question 6
NO Lo 2 —~ GotoQuestion7

We are Interested In knowlng how much time your students spend studying varlous subjects. In a typical week,
how many days do you have lessons on each of the following subjects, and how many minutes long Is an
average lesson? (Please write 0" If you do not teach a particular subject to this class.)

Number of Approximate Number
Days per Week of Minutes per Day

1. Mathematics
2. Science
3. Social studies
4. Reading

]

Go to Question 8
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7. For each class you are currently teaching, please indicate the average number of minutes the students spand

8.

9,

per week on each of the following subjects.

Class Number of Minutes per Week
Number Mathematics Sclence

© O N O O H WN -

Many teachers feel better qualified to teach some subject areas than others. How qualified do you feel to teach
each of the foilowing (whether or not they are currently inciuded in your curricuium)?
(Circle one on each line.)

NotWeil Adequately Very Weil
Qualified Qualified Qualified

Mathematics

a. Mathemalics ........ ... ittt e e 1 2. ... 3
b. Lifesciences ......... ... 1 ... 2. ... 3
C. Physicalsciences ............. ... ... i, 1 ..., 2....... ve.. 3
d. Earth/space SCIenCes .................coouueernemnninnn, R S 2. ... 3
e. Social studies, history ................ ..o i 1 ..., 2 .. 3
f.  Reading, language arts, English ................. ... ... ... 1 ... 2. .. 3

a. In the last year, have you receiver any assistance (e.g., curricuium mat. ials, guest speakers, support to
attend workshops, etc.) from private industry?

(Circle one.)

Yes ... 1 — Goto Question 9b

No ..o 2

Notsure .................... 3 } — Goto Question 10

b. indicate the type(s) of assistance you have received. (Circle all that apply.)

Curriculummaterials ...................ov i 1
Equipment ... ... 2
Guest speakers ..................oiiiiii 3
Travel/stipends to attend professionai meetings ....................... 4
Teacher awards/scholarships ................... ... i ... 5
Teacher summer employment ....................... ... 0o, 6
Other (please specify ) 7

-t
Qo




10. The following factors may affect mathematics Instruction in your school as a whole. In your opinion, how great

a problem Is caused by each of the following?

(Circle one on each line.)

Serious Somewhat Not a Significant
Problem _ of a Problem Problem

a. Belief that mathematics is less important than other subjects ......... 1 ..., 2. ... 3
b. Inadequate foailities ........cccviiiiiiiiiiiiiii e 1 ... 2. ... . 3
¢. Insufficient funcz “ar purchasing equipment and supplies ........... 1 .o, 2. ... 3
d. Lack of materials orindividualizing instruction .................... L I 2. 3
e. Insufficient numbersoftextbooks ............c.coiiiiiiiiiiiiil 1 ... 2. 3
f. Poorquality of textbooks .. ....cinei e 1 ... 2. i 3
g. Inadequate access to computers .............. i, 1 . 2, 3
h. Lack of studentinterestin mathematics ..............c..ooieees 1T cililil 2. 3
i. Inadequate student reading abilities ............ ... .l 1 ... 2. 3
j. Lack ofteacher interestin mathematics ..................... ... 1 ... 2. ... 3
k. Teachers inadequatsly prepared to teach mathematics .............. 1 ... 2. 3
. Sludentabsences .........ccuvtiiiiiiiietniiiniierioeeeanaans 1 ... 2. 3
m. Lack ofteacherplanningtime ........ ..ot 1 ceee.... 2 3
n. Not enough time to teach mathematics ....................... PR I 2. . 3
0. Classsizesto0large .......cocimiiniiiiiiiiiiiiiiieeneennannns 1 ... 2. 3
p. Difficulty in maintaining discipline ................. e 1 ... 2., 3
q. Inadequate articulation of instruction across grade levels ............ 1 ... 2. ... 3
r. Inadequate diversity of mathematics electives . . . R RERTEREEE 1 ... 2. ... 3
S.

Low enroliments in mathematicscourses ...........ccocvveennn.. 1 e, 2. .. 3

SECTION C: YOUR MATHEMATICS TEACHING IN A PARTICULAR CLASS

The questionsin Sections C and D relate to your mathematics teaching in a particular class. If you teach
mathematics to more than one class per day, please consult the label on the front of this questionnaire

to determine the randomly selected mathematics class

11. a. How many students are there in this clags?

for which these questions should be answered.

b. Please Indicate the number of students In this class In each race/sex category:

White (not of Hispanic origin) .............coenen....
Black (not of Hispanic origin) ......................
Hispanic .. ..o iii it e it i
American Indian or Alaskan Native ..................
Asian or Pacificislander ............. .. ... ...
Other (please specify

Male Female

.....

.....

.....

.....

.....

Note: The total number of males and females
should be the same as the number of students
in Question 11a.
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12. Whatis the most common grade designation of the students in this class?
(Circie one.)
K

DO WD =

Multi-grade (specify )

13. Which of the foilowing best describes the abiiity makeug of this class?
{Comparison should be with the average student in the grade.)

(Circie one.)
Primarily high ability students ............ ..., 1
Primarily low ability students .. .........oiiit e 2
Primarily average ability students ............. ... . ..o, 3
Students of widely differing abilityfeveis ...................coove..... 4

14. How does the amount of time spent on mathematics in this class compare to the amount of time spent on

mathematics in a similar cfass three years ago?
(Circle one.)
1 did not teach this grade level threeyearsago ............ccovenen.... 1
More time is spent on mathematicsnow . ...............c.couuinn..... 2
About the same amount of time is spent on mathematics now as
three years ago .........c.ciiniiiiiiiieiie i eeiaeanenn. 3
Less time is spent onmathematicS new ... ......oooveinnnvnnnennnn.. 4

15. On the average, how many minutes of mathematics homework do you expect the typical student in this ciass to
compiete each week?

— — minutes/week

8. Are there any professional magazines or journals which you find particulariy helptui in teaching mathematics
to this ciass?

(Circle one.)
YOS i 1 Please specify: 3,
NO i, 2 b.
C.

17. Are you using one or more published textbooks or programs for teaching mathematics to this ciass?
(Circie one.)
YBS .. 1 - Go to Question 19
NO L 2 — Go o Question 18

4
o 299




18

Why did you chioose not to use a textbook?
(Circle ail that apply.)
I prefer to teach without a textbook .............. F 1
1 did not like the textbook assigned tothisclass ....................... 2
Available textbooks were not appropriate forthisclass .................. 3
There were insufficient funds to purchase textbocks ................... 4
Other(specify . ... 5
Go o Question 24

19. Indicate the publisher of the one textbook/program usbd most often by the students in this class.
__ (Circle one.)

20.

AddisonWesley . ...... PUTRRT e 01
Alyn&Bacon .......cooiiiiiiiiiiiiiiena.. 02
American Book .................. e . 03
Educational Teaching Aids ................. .. 04
GinN ... e e R 05
Harcourt, Brace, & Jovanovich ........ e 06
D.CHeath ......oooviiieiiiiiien., o7
Holt, Rinehart, Winston ...................... 08
Houghton Mifflin ................... eeeeaann 09
Laidlaw Brothers ................ ceeedie.t.. 10

Macml"an R R I N T e Y
MCGIaW”I" L

Scott, Foresman ...................cien....
SilverBurdett .................c..ooiiia....
OpenCourt ..........coiiiiiiiiiinn...
Prentice Hall ..............................
Riverside .......... ... iiiiiiiininnn...
Other (please specify )...

Indicate the title, author, and most recent copyright date of this textbook/program.

Title:

Author:

Most recent copyright date:

Approximately what percentage of the textbook will you “cover” in this course?

(Circle one.)
lessthan25% ............... 1
2549% ... 2
5074% .. ... ..., 3
7590% .....ooviiiii.., 4
Morethan90% ............... 5




&2, Phassyitaas your opinion about esxch oMhe following statements related to the textbook you are using most

aften Inthis class. (Clrcle one on each line.)
Strongly No Strongly

This textbook: Agrse Agree  Opinion Disagree Disagree
a. Is atan appropriate reading level for most of my

students ... ... .. 1 ..., 2 ...... 3 ...... 4 ...... 5
b. Isnotveryinterestingto mystudents . .............. PO B 2 ...... 3 ...... 4 ...... 5
¢ Isunclearand disorganized ....................... 1 ...... 2 ...... 3 ...... 4 ... 5
d. Helps develop problem-solving skills .. . ....... [OTOUNE B 2 ...... 3 ...... 4 ... 5
e. Needs more exercises for practice of skills .. ......... T ... 2 ...... 3 ...... 4 ... 5
f.  Explains concepts clearly ........... e, L2, 3 ...... 4 ...... 5
g. Provides good suggestions for activities and LT

assignments ... ...... ... ;... B L I - SN 3 ... 4 ... 5
h. Needs more examples of the applications of E .

mathematlcs.....................‘....' ..... USRI 2 ...... 3 ...... 4 ...... 5
i. Provides good suggestions for use of calculators .. .. .. 1 ..., 2 ...... 3 ...... 4 ...... 5
j- Provides good suggestions for use of computers ...... T e 2 3 ...... 4 ...... 5
k. Has high quality supplementary materials ... .. .. seees 1ol 2 ...... 3 ...... 4 ...... 5

23. Indicate the persons or groups who helped determine that you would use this particular textbook in this
mathematics class. . bt )
) (Circle all that appiy.)

L R R 1
The principal ... .. i e 2
A group of teachers from thisschool .. ....:....ooo.. ool oL 3
A district-wide textbook adoption committe .. .......... . ....... ... .. 4
A state-wide textbook adoption committee ..................... .. ... §
Other (please spacify )... 6

24.

as.

It you are using any materials Instead of, or ir. addition to, a published textbook or program, briefiy describe
below. .

Do you use calculators In this mathematics class?

(Circle one.)
YOS e 1 — Go fo Question 26
2 — Go to Question 27

.........................................




27. Which best describes the availability ot computers (micmcomputora or tcrmlnala to mlnllmalnframo) forusein
teaching mathematics to this class? .

_ (Clrc!e one.)
NOE QVAHEDIB +. v e v eeenevaeaneneanenanees [ UUTUUUTTR .1 — Skip to Quastion 30
Available but quite difficuittoaccess ..........ccoveniennenen veeees . 2
Available but Somewhat difficult 10 aLCESS . ..o vvvnervnnnnsennrerioan 3
Readily available .. ......coveeeeeeceens e, el 4
28, Haw does this cless use computers inits mathamatlw lessons?
It not used, check here D and sklp to Quest!on 30.
e N (CIrcle all that apply.)
Teacher demonstratlng eomputer use ...... .. RN '._. e 1
WG PrOGrAMS - .« e evnvebeneeeennnnneenn SO to.. 2
Learning mathematics Content .. ........ceiimeenneeniniannneenens 3
Drill and Practice .........ceeveeneennenns e R, 4
Using simulations ...........ocvuvceens J T .... 5
Problem solving ...... feeeeeenanens R N eeecemarieeanees 8
Using computer graphics ..........covieieennes eeeeeeseenes e 7
GAMBS - evvvenernennnnmmanannns P 8
Testing and evaluation ... .7 ...cvvenieiiainnnn veaeeenans e 9
Other (please specify i S U 10

29. During the last weak of Instruction, how many minutes did a typlcal student spend working with computers as
part of this mathematics class?

(Clrcle one.)
None 1
14 minutes .......oiieiennn. 2
15-29 minutes ................ 3
3044minutes ................ 4
45-60minutes ................ 5
More than 60 minutes ......... 6
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30. Think about your plans for this mathematics class for tha entirs year. How much emphasis will each of the

foliowing objectives receive In your mathematics Instruction?
(Clrele one on each line.)

Minimal Moderate Vary Heavy
None Emphasls Emphasls Emphasils
a. Become interested in mathematics .............. 1 ... 2 ..... 3..... 4 ..... 5 ..... 6
b. Know mathematical facts principles, algorithms,
OrProcedures .......oovveeeeoerennncennns R 2 ..... 3 ..... 4 ..... 5 ..... 6
c. Prepare for further study in mathematics ....... O U 2 ..... 3..... 4 ..... 5..... 6
L4
Develop inquiry skills .............c.ovvnnnnn. R 2 ..... 3 ..... 4 ..... 5..... 8
e. Develop a systsmatic approach to .
solving problems ... ... et P 2 ..... 3 ..... 4 ..... 5..... 6
f. Leam to effectively communicate ideas '
inmathsmatics ............... PN 1 ... 2 ..... 3 ..... 4 ..... 5 ..... 6
Perform computations with speed and accuracy .... 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
Become aware of the importance of mathematics
indaily life ....co.ovinniiieiniiiiiiiiit, 1..... 2 ..... 3 ... 4 ..... 5..... 6
i. Learn about applications of mathematics in
technology ....o.vvviinmrenenieieeneiinanas 1 ..... 2 ..... 3 ..... 4 ... 5 ..... 6
j. Learn about the career relevance of mathematics .. 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6
k. Learn about the history of mathematics .......... 1 ..... 2 ..... 3 ..... 4 ..... 5 ..... 6

SECTION D: YOUR MOST RECENT MATHEMATICS LESSON IN THIS CLASS

Please answer the following questions specific to your most recent mathematics lesson in this class. Do

not be concerned if this lesson was ot typical of instruction in this class.

31, a, How many minutes were allocated for that mathematics lesson?

b. Of these, how many were spent o;u the following:
Daily routines, interruptions, and other non-instructional activities . ............
The teacher working with the entire class as a group (e.g., lecture, test, etc.) ... ..
The teacher working with smalt groupsof students ..............cvverenes
The teacher supervising students working on individual activities .............
Total

(Shou!d be the same
as Question 31a)

32. Did that lesson take place on the most recent day your schoof was ... session?

{Circle one.)
YBS vttt 1
[ TP 2
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34.

indlcats the 2ctivities that took place during that mathematics lesson.
(Clrele all that apply.)
I T - T 1
BT L e T PR 2
Student use of CalCUIAIOrS . ... viit ittt ittt et 3
Student USB Of COMPUIBTS . ... cvvvetienerrrorenenreensnneeennnnnes 4
Siticant use of hands-on ¢r manipulative materialg .................... 5
_Students doing seatwork assignad from teaXtbook « . ......eeeenreenans. 6
Students complsting supplementa! warksheets ....................... 7
ASSIgNING hOMEWOTK <. .o vvvveeinevreinernenenen e U 8
Testorquiz ................ eriereeanad e erreratererentrenan 9

SECTION E: TEACHER PREPARATION

Indicate the degrees you hold. Then indicate your major area of study for each degree using thae list of code
numbers to the right. Space has heen provided for you to enter a code number for a second bachelor’s or
master’s degrea. Enter more than one code number on the same line only If you had a double major.

It no degree, check here (] and go on to Question 35.
(Clicleall  Specify Major IRAJOR AREA CODE NUMBERS
Degree that apply.) Area Code No. EDUCATION
. 11 Elementary education
Associate .........00ii00nnnn 1..... 12 Middle school education
Bachelor's ............c..... 2..... 13 Secondary education
2nd Bachelor's .................. 14 Mathematics education
Master's ............ovenenn. 3..... 15 Science education
2ndMaster's .............vounn.. 16 Other education
Specialist or 6-year MATHEMATICS/COMPUTER SCIENCE
certificate .................. 4..... 21 Mathematics
Doctorate ................... 5..... 22 Computer science
SCIENCE
31 Biglogy. envircnmental, life
sciences
32 Chemistry
33 Physics
34 Physical science
35 Earth/space sciences
OTHER DISCIPLINES
41 History, English, foreign language,
etc.
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35. Indicate the categories in which you have completed one or more college courses.

EDUCATION . (Circla all that apply.)
General methods of teaching .......................... . .. 1
Methods of teaching elementary school mathematics ............. 2
Methods of teaching middle school mathematics ................. 3
Methods of teaching secondary school mathematics .............. 4
Supervised student teaching ............................ . 5
Instructional uses of computers .......... L 6
Psychology, human development ......................... . 7

SCIENCE ' : .

Blology, environmental, life sciences . ......... .. e e 8
Chemistry .................. et i eiteiieteene.as o eteieinas 9
Physics e K O PO 10
Physical selence ...................ooooie . Ceiieaan. 11
Earth/space sciences ..................... ... ... ... 12
Englneering ........................ T 13

MATHEMATICS/COMPUTER SCIENCE
Mathematics for elementary school teachers .... ... ...... ... . 14
Mathematics for middle school teachers ................. . 15
Geometry for elementary or middle schoolteachers .............. 16
College aigebra, trigonometry, elementary functions ............. 17
Caleulus ... T 18
Upper division geometry ........................ ... . 19
Probability and statistics ........................ ... 20
Computer programming ............................... 21

36. What type of state teaching certification do you have?

(Clrcle one.)
Notcertified ... 1 — Skip to Question 38
Provisional (lacking some requirements) ................... .. 2
Regular, lifetime, or other certification in anysubject ................... 3
37. In which subject areas do you have state teaching certification?
(Circle all that apply.)

Elementary education (please specify grades: _____ ) .......... .. 1
Middle school education (please specifygrades: ________ ) ... .. ... 2
General sclenCe ......................... 3
Biology, environmental, life sciences ..................... .. . 4
Earth/space sclences ................. ... ... 5
Physical sciences ................................... 6
Chemistry ... 7
Physics ... 8
Mathematics ... 9
Computer sclence .............................. .. 10
BUSINGSS . ... 11
Reading, language aris, English ... ... 12
Physical education, health ................ ... ... 13
Social studies, history ... 14
Foreign language ............................... .o 15

) 16
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SECTION F: IN-SERVICE EDUCATION IN MATHEMATICS

38. During the /ast 12 months, what Is the fotal amount of tima you have spent on In-service educatlon In
mathematics or the teaching of mathematica? (Include attendance at professional mestings, workshops, and
conferences, but do got Include formal courses for which you received college credit.)

(Circle one.)
None ... iiiiiiiiieiimnenean, 1 — Skip to Question 40
Lessthan6hours ............. 2 ’
615hours ........ccaleinnn 3
1635hours ....... ..o el 4
More than 35 hours ........... 5

39. “What type(s) of support have you recelved?

(Circle all that apply.)
None .. ..iiieiiiiiii it ettt eteieti e i masa et teaaens 1
Released time from t88ChING « .. vii ittt it ot ettt teeianenens 2
Travel and/or per diem @XPenSeS ... ...t it tnerteneneeaneeenanns 3
80Ty T« L A 4
Professional growth credits: . .. ...ciiii it i i i te et i e 5
Other (please specify ) R 6

40. It an In-service program that Interested you were avallable, how Ilkely would you be to attend If it were offered
at the following times?

(Circle one on each line.)

Not Somewhat Very

Likely Likely Likely
a. Afterschool ...................... ) 2. i 3
b. Evenings .........ciiiiiiiinnnnn. 1 S 2 i 3
C Saturdays ............ciiiiiinnn, L PP 2. 000, 3
d. Summers ......c.ciiiiiiiiiiieee, ) RS 2. i 3
e. Teacherworkdays ................. 2 I 2 . i 3

41. In what year did you last take a course for college credit In mathematlcs or the teaching of mathematics?

42. Think about a speclfic mathematics toplc that you would find difficult to teach.
a. What Is this topic?

b. Which worid be the most useful in helping you to teach that toplc?
(Circle one.)

Learning more about the basiC CONCEPLS ...\ v \vu vt ittt iieee e eee e eeere s, 1

Learning more about applications of those concepts in daily life, technology, and careers ........ 2

Learning more about instructional materials/teChniQUeSs .. ... ... vuverereereeenner s, 3
1
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45,

46,

47,

43. Suppose you wanted to find out about the research related to u topic (e.g., methematics anxiety or sax dliffer-

ences in leaming). How llkely would you be to use each of the following sources of Information?
(Circle one on each line.)

Not Somewhat Very

Likatly Likely Likely
a Otherteacher(s) ......ccciviiiiieiiieiaiiiinens ) 2 ool 3
b PANCIDalS ..t e e et e, ) P - 3
¢. Local mathematics specialists/coordinators ........... 2 I 2.0 3
d. State Department parsonnel ..........cccciieiinnnnn ) 2. 00 3
g Consultants ...... ... i iiteie e iie e e ) PR 2. e S
f. Colloge coUrSeS ... ....cciviiiiinrensnrnnncncananes ) I - 3
0. IN-S8IVICe Progratis .« .coiieieeieeeeieaiannanananen ) P 2 i 3
h. Mestings of professional organizations ............... ) IS 2. it 3
I T TTT, - S L I 2. i, 3
J. Researchraviews ... .......c i iieeiiinniienacennes ) P 2. . 000k, 3
k. Newspapers/magazines ........iiieiineirneeinnnes ) I 2. i 3
I Television/radlo . ... ....viiiiiieiieiiiiiennnnnnns ) S 3
m. Publishers and sales representatives ................ ) ISP - J 3

. How adaquately prepared do you feel to teach masiematics In a class that Includes the following types of chll-

dren with spectal needs? (Clrcle one on each line.)
Totally Somewhat Adequately Well Very Well
Unprepared Unprepared Prepared Prepared Prepared
a. Physically handicapped ............... ) PR 2 i S - 5
b. Mentally retarded ................ ... T, P R 4. ... 5
C. Leaming disabled ...........cci..0e 2 I 2. i T T &

What tralning have you recelved In educating handlcapped chlldren in tha regular mathematics classroom?

(Circle all that apply.)
Lo 1 - 1
College COUMSE(8) . ..ttt tii et itaettaeetoneeteneeensnennnnnns 2
In-Service WOTKSROP(S) . .\t vtiiiei i e eennnreenneeeeannnns 3
Other (please specify ) 4

How adequately prepared do you feel to use computers as an instructlonal tool in teaching mathematics?
(Circle one.)

Totally unprepared ............ 1
Somewhat unprepared ......... 2
Adequately prepared .......... 3
Weil prepared ................ 4
Very well prepared ............ 5

What tralning have you recelved In the instructional uses of computers?

(Circle all that apply.)
Lo - 1
College CourSBWOIK . ... .\ttt iiitiiit et rereerenreannneennens 2
Less than 3 days’ in-service education . ...........c.coviiiniiiennnn. 3
Three or more days' in-service education ........ «.v.vvivinn.reen. 4
RS T8 € 11T 1 . 5
Othier (please specify )... 6

12
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48. To which of the following professional organizations do you currently belong?
if none, check here [ and go on to Question 49.

Other (please specity) i . ) 2 9

(Clrcie ali that apply.)
National Science Teachers Association . ... v iiiiiiiiiiirieereeranans 1 |
State-level science education organization ...t 2 1
National Council of Teachers of Mathematics ......... P 2 {
State-lavel mathematics education organization ......... EECTRRRT PPy 4
International Reading Association . ........ Lttt ity 5 1
National Association of Elementary Schoot Teachers .. ............... .. 6
American Federation of TeaChers . <t v.eiiii it iiiiinntinrtiecraacanns 7
National Education ASSOCIAtlON . ... cvvviirenonnenrenionsennnncansns 8

49. Please give us your opinlon sbout each of the following statements,
(Circie one on each line.)

Strongly No Strongly
Agrea Agree  Oplnlon Disagree Qlsagres

a. «am in favor of differential pay for teachers in shortage

areas such asmathematics ...........coivviivannn ) 2 ..., 3 ... 4 ...... 5
b. Mathematics is a difficult subject for childrentolearn .... 1 ...... 2 ... 3 ... 4 ..., 5
¢. Prospective teachers should have to pass compstency

tests In the subjects they willteach ................. 1 R 3 ..., 4 ..., 5
d. I would like an t1-month contract .............cooiet T 200 3 ..o 4 ...... 5
e. My prinzipal really does not understand the problems

of teaching mathematics ........cciiiiiiiiiiienns 1 o000 2 i, 3 ...... 4 ... 5
f. Experienced teachers should be required to pass

competency tests in the subjects theyteach .......... ) S 2 ......3 ... 4 ...... 5
g. lenjoy teachingmathematics . ..............oovvnn 1 ... 2 .o 3 ...... 4 ... 5
h. Industry mathematicians should be allowed to teach in

the public SChOO!IS . ... i ittt ittt i ) IR 2 ... 3 ... 4 ...... 5
i. 1consider myself a ‘‘master” mathematics teacher ...... 1 ..., 2 ... 3 ...... 4 ...... 5

50. When gid you complete this questionnalre?

(Month) (Day) (Year)

THANK YOU FOR YOUR COOPERATION!

13
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Many educators have raised questions about how best to prepare young people for the challengesthey
will face in our increasingly technological society.

To help collect information on the status of science and mathematics education in our schools, the
Natiohal Science Foundation sponsored a 1977 survey of teachers and principals. The purpose of the cur-
rent study is to identify trends that have emerged since that time, and.to suggest improvements that might
be made in the future.

The topics to be covered in this study include science and mathematics course offerings and enroll-
ments, availability of facilities and equipment, instructional techniques, textbook usage, teacher background,
and needs for in-service education. Information will be collected from selected teachers and principals by
printed questionnaire only—no classroom visits will be involved. Data will be kept strictly confidential, and
will be reported only in aggregate form, such as by grade level, and by region. No individually identifying
information will be released.

The 1985 National Survey of Science and Mathematics Education has been coorainated with the data
collection efforts of the Department of Education, the National Assessment of Educational Progress, and
the International Assessments of Science and Mathematics in order to avoid unnecessary duplication. The
survey has also been endorsed by more than 20 professional organizations, whose names appear below.

Endorsed by:
American Association for the Advancement of National Association of Biology Teachers (NABT)

Science (AAAS) . National Association of Elementary Schooi
American Association of School Aaministrators Principals (NAESP)

(AASA) National Association of Geology Teachers (NAGT)
American Association of Physics Teachers (AAPT)  National Association of Secondary School
American Chemical Society (ACS) Principals (NASSP)

American Federation of Teachers (AFT) National Catholic Education Assoctation (NCEA)
American Institute of Biological Sciences (AIBS) National Council of Teachers of Mathematics
Association for Computing Machinery (ACM) (NCTM)

Association of State Supervisors of Mathematics National Earth Science Teachers Association

(ASSM) (NESTA)

Council of Chief State School Officers (CCSSO) National Education Association (NEA)
_ Council of State Science Supervisors (CSSS) National Science Supervisors Association (NSSA)
National Association for Research in Science National Science. Teachers Association (NSTA)
Teaching (NARST) School Science and Mathematics Association

(SSMA)
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SECTION A: BACKGROUND INFORMATION

1. Indicate your sex:

(Circle one.)

(Circle one.)

White (not of HispaniC ofigin) ..........vviirieetinneiennnenneenns 1
Black (not of Hispanic origin) ..........c.ccvieireiiiiinenninnenren. 2
5 11T o 11 3
American Indian or Alaskan Native .............cciiiiiiinrnennnnn.. 4
Asianor Pacific Istander ... ...t i i e i e 5
Other (please specify ) I 6

3. How old are you?

4. How many years have you taught prior to this school year? _-

5. * Indicate the number of years you have taught each of the following in any of grades 7-12 prior to this school
year.

' none, check here [] and go on to Question 6.
Mathematics, grades 7-12

Science, grades 7-12

6. Which of the following subjects have you taught in the /ast threo years?
It you have not taught mathematics or science in the last three years, check here (] and go on to Question 7.

MATHEMATICS/COMPUTER SCIENCE (Circle all that apply.)
Mathematics, grades 7-8 ...........oiiiurinrireroennannnn. 1
Remedial, business, consumer, or general mathematics .......... 2
Pre-algebra ... . ... . 3
Algebra, 1styear .......... it i 4
Algebra, 2nd y¥Bar . ... .o e 5
GEOMEBINY . ittt i e 6
Calculus, advanced mathematics ............................ 7
Computer literacy, programming ... .........c.ooiuveeerennnenas 8

SCIENCE
General SCIBNCE . .... ..ottt e e g
Biology, environmental, lifesciences . ..........c.....uo. ... 10
ChemistrY L. i e 11
PRYSICS ..ot e e 12
Physical SCIenCce ... ..ottt e i e e 13
Earth/space sCiBnCeS . . ... ..o vtiiiiiiiiiiierereannnnns 14




7

9,

10.

SECTION B: MATHEMATICS INSTRUCTION IN YOUR SCHOOL

Do you teach in a self-contained classroom, l.e., are you responsible for teaching all or most academic subjects
to one class?
(Circle one.)
b (- ... 1 Specify grade levells) ___ then go to Question 8
No...... Ceiees Cereirieaeaen 2 - GotoQuestion9

We are Interested in knowing how much time your students spend studying varlous subjects. In a typlcal week,
how many days do you have lessons on each of the fsllowing subjects, and how many minutes long ic an
averags lesson? (Please write “0” if you do not teach a particular subject to this class.)

Number of Approximate Number
Days per Week of Minutes per Day

.

1. Mathematics
2. Science
3. Social studies
4. Reading

] ]

Go to Question 10

For each class period you are currently teaching, Indicate the course title and the enroliment by grade.
Then indicate the code number from the enclosed blue “List of Course Titles" that best describes the content
of each course.

Course
Number of Students in Class by Grade Code
Class Course Title 7 8 9 10 11 12 Total Number

1

®@ N O O A W N

Ara you currently teaching any course(s) that are outside your major area of certification?
If yes, write in the course code number(s) from the blue list.

(Clrcle one.) Course Code No.
........................ 1 Please specify: a.
......................... 2 b,
c.




List of Course Titles

Subject Area Code Number Course Title

Science 101 Life science
102 Earth science
103 Physical science
104 General science, grade 7
105 General science, grade 8
106 General science, grade 9
107 General science, grades 10-12
108 Biology, 1st year
109 Chemistry, 1st year
110 Physics, 1st year
111 Biology, 2nd year
12 Chemistry, 2nd year
13 Physics, 2nd year
114 Astronomy
115 Anatomy
116 Physiology
117 Zoology
118 Ecology, environmental science
119 Other science
Mathematics 201 Mathematics, grade 7
202 Mathematics, grade 8
203 General mathematics, grade 9
204 General mathematics, grades 10-12
205 Business mathematics
206 Consumer mathematics
207 Remedial mathematics
208 Pre-algebra/introduction to algebra
209 Algebra, 1st year
210 Algebra, 2nd year
1 Geometry
212 Trigonometry
213 Probability/statistics
214 Advanced senior mathematics, not including calculus
215 Advanced senior mathematics, including some calculus
216 Calculus
217 Advanced place -2nt calculus
218 Other mathematics
Computer 301 Computer awareness or literacy
Science 302 Applications and implications of computers
303 Introductory computer programming
304 Advanced computer programming
305 Advanced placement computer science
306 Other computer science
Other 401 Sacial studies, history
402 English, language arts, reading
403 Business, vocational education
404 Foreign languages
405 Health, physical education
406 Art, music, drama
407 Other subject
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11. Are 90u currently teaching any course(s) that you do not feel adequately qualified to teach? If yes, write in the
course code number(s) from the biue !Ist.

(Circle one.) Courss Code No.
YOS v it 1 Please specify: a.
NO .o e i 2 b,
c.

12. a. In the last year, have you received any assistance (e.g., curriculum materials, guest speakers, support to
attend workshops, etc.) from private industry?

(Circle one.)
YBS vttt e 1 - Goto Question 12b
NO o 2 } — Go to Question 13
Notsure ......covvvvvnacnans 3
b. Indicate the type(s) of assistance you have received.
(Circle all that apply.)
Curriculummaterials .......... ...ttt i 1
Equipment .. i et 2
GUEsSt SPEAKBIS . ... ...t e 3
Travel/stipends to attend professional meetings ....................... 4
Teacher awards/scholarshic. ............ ..o, DT 5
Teacher summer employment .......... e ettt 6
Other (please specify ) R 7

13. The following factors may affect mathematics instruction in your schoal as a whole. In your opinion, how great
a problem is caused by each of the following?

(Circle one on each line.)

Serious Somewhat Not a Significant

Problem of aProblem Problem

a. Belief that mathematics is less important than other subjects . ........ 1 ... 2. 3
b. Inadequate facilities ...........cvcuiiiiii i ) 2 . i 3
¢. Insufficient funds for purchasing equipment and supplies ........... 1 ... 2. 3
d. Lack of materials for individualizing instruction .................... L 2. 3
e. Insufficient numbersoftextbooks ............ ... .ol 1 ... 2. i 3
f. Poorqualityoftextbooks . ..........ocviiii i 1 .. 2. 0 3
g. Inadequate accesstocomputers .. ...........cviuiiiiiiiiiaians 1 ... 2. 0000 3
h. Lack of student interestin mathematics ..................coouun, 1 ... 2. 3
i. Inadequate student reading abilities .................. .. ..ol 1 ... 2.l 3
j.  Lack of teacher interestin mathematics ...................... ... 1 .. ... 2. 3
k. Teachers inadequately prepared to teach mathematics .............. 1 ... 2. .00 3
. Studentabsences ............cooieiiiiiaieiiiiiiiiareiiaians 1 .o 2. 3
m. Lack of teacher planningtime ............. ..ot 1 ..., 2.0 3
n. Notenough time to teach mathematics ................covenn.n. 1 ... 2. .00 3
0. Classsizestoolarge .........covvvvviiiit it innininnnianssnns 1 .. 2. i 3
p. Difficulty in maintaining discipline ......................o00val 1 2. 3
q. Inadequate articulation of instruction across grade levels ............ 1 ..., 2. 3
r. Inadequate diversity of mathematicselectives ..................... 1 . 2. 3
s. Low enroliments in mathematics courses ..........covviivivnnnean 1 ... 2.0 3




SECTION C: YOUR MATHEMATICS TEACHING IN A PARTICULAR CLASS

The questions in Ssctions C and D relate to your mathematics teaching in a particular class. Please con-
sultthe label on the front of this questionnaire to determine the randomly selected mathematics class for
which these questions should be answered.

14. a. What is the title of this course?

b. Using the blue “List of Course Titles,” indicate the code number that best describes the content of this
course,

15. a. How many students are there in this class?

b. Please indicate the number of students in this class in each race/sex category:
Male Female

White (not of Hispanic origin) ...........cc.cccoiiiiinenn..
Black (not of Hispanic origin) .......... .. ... cci..n
Hispanic .......cciiiii it e ..
American Indian or Alaskan Native . ......................
Asian or PacificIslander ...............c it
Other (please specify )

Note: The total number of males and females
should be the same as the number of students
in Question 15a.

16. What is the duration of this course?
(Circie one.)

(- | 1
ST 11113 () (R 2
L 1TV (=) (R 3
Other (please specify ) e 4

17. Which of the foilowing best describes the ability makeup of this class?
{Comparison should be with the average student in the grade.)

(Circle one.)
Primarily high ability students .............. .. ciiiiiiii it 1
Primarily low ability students ... ........ ... .. il 2
Primarily average ability students .. ......... ... il il 3
Students of widely differing abilitylevels .. ............... ... ... ... 4

18. On the average, how many minutes of mathematics homewo sk do you expect the typical student in this class to
complete each day?

minutes/day




15. Are there any professional magazines or journals which you find particularly helptul in teaching mathematics

to this class? -
(Circle one.)
YOS it 1 Please specify: a.
No ..o 2
b.
c.

20. Are you using one or more published textbooks or programs for teaching mathematics to this class?

(Circte one.)
........................ 1 - Go to Question 22
~ Go to Question 21

.........................

21. Why did you choose not to use a texthook?
(Circle all that apply.)
| prefer to teach without atextbook .. ... ...t 1
| did not like the textbook assigned tothisclass ....................... 2
Available textbooks were not appropriate for thisclass .................. 3
There were insufficient funds to purchase textbooks ................... 4
Other(specify ___ ... 5

Go to Question 27

22. Indicate the publisher of the gng textbook/pregram used most often by the students in this class.

(Clrcle one.)

Addison-Wesley ....... .. ... .. i 01 Macmillan ...... .. ... . i i, 12
Allyn & BacOn .. .ovviiiiiii it 02 McGraw Hill ....... ... . i 13
American Book ........ ittt 03 Merrill ... 14
Anaheim ...........c i il 04 Open Court ......cc.cviieinnneiannnan vunn 15
Educational Teaching Aids ................... 05 Prentice Hall .......................ivi.t. 16
L C T 06 Riverside ............ ..ot conivnenn. 17
Harcourt, Brace, & Jovanovich ................ 07 Scott, Foresman ............. ... ... ... 18
D.CHeath ........cci v 03 SilverBurdett .............. ... . .l 19
Holt, Rinehart, Winston . ..................... 09 Wadsworth ... ...ciiiit i i 20
Houghton Mifflin ..............coovveaaa... 10 Other (please specify ) ... 21
Laidlaw Brothers ...........c.ccciiviiainnann. 1

23. Indicate the title, author, and most recent copyright date of this textbook/program.
Title:
Author

Most recent copyright date:




24. Approximately what percentage of the textbook will you ‘‘cover’’ in this course?
(Clrcie one.) )

Lessthan25% ............... 1
2549090 i 2
§5074% ... 3
75980% .....c.iiiiiiiiian... 4 .
MorethanS0% ............... 5

25. Please give us your opinion about each of the following statements related o the textbook you are using most

often in this class.
(Circle one on each line.)
Strongly No Strongly

This textbook: Agree Agree  Opinlon Disagree Disagree
a. s at an appropriate reading level for mast of my

stidents .. ... ... it 1 ... 2 ...... 3 ...... 4 ... 5
b. Is notveryinicrestingtomystudents ................ 1 ... 2 ...... 3 ...... 4 ... 5
¢. Isunclearand divorganized ....................... 1 ..., 2 ...... 3 ...... 4 ...... 5
d. Helps develop problem-solving skills ................ 1 ... 2 ...... 3 ...... 4 ...... 5
e. Needs more exercises for practice of skills ........... 1 ......2 ..., 3 ...... 4 ... 5
f. Explainsconceptsclearly .................... ..., 1 ... 2 ...... 3 ...... 4 ... 5
g. Provides good suggestions for activities and

assigNMeNtS . ....cciiiiiii ittt 1 ...... 2 ...... 3 ...... 4 ...... 5
h. Nesds more examples of the applications of

mathematics ........cccciiiiiiiiiiiii i 1 ... 2 ...... 3 ...... 4 (... 5
i. Provides good suggestions for use of calculators ...... 1 ... 2 ...... 3 ...... 4 ...... 5
j- Provides good suggestions for use of computars ...... 1 ...... 2 ...... 3 ...... 4 ... 5
k. Has high quality supplementary materials ............ 1 ..., 2 ...... 3 ...... - 5

26. Indicate the persons or groups who helped determine that you would use this particular textbook in this

mathematics claas.
(Circle ali that apply.)

1 [ 1
The PrinCipal . ... .. i i it 2
A group of teachers from thisschool .. ... ... .. ... . ool 3
A district-wide textbook adoption committe . ......... ... ...l 4
A state-wide textbook adoption committee ........... ... .. elil 5
Other (please specify )... 6

27. It you are using any materials instead of, or in addltion to, a publisned textkook or program, briefly describ
balow.
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28. Do you use calculators In this mathematics class?

(Circle one.)
YBS it 1 — Go to Question 29
NO . ittt 2 — Go to Question 30

29, How are calculators used in this mathematics class?
(Circle all that apply.)

Checking answers ............ 1
Doing computations ........... 2
Solving problems ............. 3
Takingtests .....oovveenerinns 4

30. Which best describes the availability of computers (microcomputers or terminals to mini/mainframe) for use
with this mathematics class?

(Clrcle one.)

NOL AVAIIADIE .+ vt vttt et tietie et aansensanasennsassneass 1 — Skip to Question 33
Available but quite difficult toaccess ............iiiiiiiiiiiiiia 2
Available but somewhat difficulttoaccess ............covviiieiiin 3
REadily QVAHIADIE . . ..\ \ v v vvveeeeeeeeeea et 4

31. How does this mathematics class use computers?
It not used, check here [ and skip to Question 33.

(Circle alt that apply.)
Teacher demonstrating COMPULBI USE . ... .o oo vvvvversorernnnoannauns 1
WIItING PrOGIamMS « ..o vt ven it e i i aanane 2
. Learning mathematicscontent ...t 3
Drilland practice . .....ooviieviirr v mii i e 4
Using Simulations . ......ccvrianiiiiernar i, 5
Problem SOIVING . ..o v vt ae i e i 6
Using computer graphiCcs . ........covvviiiniiiiiiiiii i 7
GAMBS « ¢t vttt aet et teennannnnsass e 8
Testing and evaluation . ........vuevi i 9
Other (please specify ) 10

32, During the last weak of instruction, how many minutes did a typical student spend working with computers as
part of this mathematics class?
(Circle one.)

None ...............ciiiit 1
114 minutes ................. 2
15-29 minutes . ........0oehnn 3
3044minutes ...l 4
45-60minutes ...........0uen 5
More than 60 minutes ......... 6




33. Think abcut your pians for this mathematics class for the entire course. How much emphasis wiii each of the
foiiowing objectives receive?
(Circie one on each iine.)

Minimai Maderate Very Heavy
None Emphasis Emphasis Emphasis
a. Become interested in mathematics .............. 1 ... 2 ... 3 ... 4L 5 ..... 6
b. Know mathematical facts, principles, algorithms,
OrProcedures <. vvviieirirrinetetoriatastassanns 1 ..., 2 ..., 3 ... 4 ..... 5 ... 6
¢. Prepare for further study in mathematics ......... 1 ... 2 ... 3 ..... 4 ..... 5 ..... 6
d. Developinquiryskills ............... eereeenes 1 .0 2 ... 3 ... 4 ..... 5 ... 6
e. Develop a systematic approach to soiving
ProbIBMS i i i i it e 1 ... 2 ... 3 ... 4 ..... 5 ..., 6
f. Learn to effectively communicats ideas in
mathematics ..........ccoiiiiiiiiiiiiiiine 1 ..... 2 ..... 3 ... 4 ..... 5 ..... 6
g. Perform computations with speed and accuracy .... 1 ..... 2 ... 3 ... 4 ..... 5 ..... 6
h. Become aware of the importance of mathematics
indaily life ....oiiiiiiiiiiiiiiiiiiiiiii e 1 ..., 2 ..... 3 ... 4 ... 5 ..... 6
i. Learn about applications of mathematics in
technology ... .iiiiii ittt it i i 1 ... 2 ..... 3 ..... 4 ..... 5 ..... 6
j.  Learn about the career relevance of mathematics .. 1 ..... 2 ... 3 ..... 4 ..... 5 ..... 6
k. Learn about the history of mathematics .......... 1. 2 ... 3 ..... 4 ... 5.... 6

SECTION D: YOUR MOST RECENT MATHEMATICS LESSON IN THIS CLASS

Please answer the following questions specific to your most recent mathematics lesson in this class. Do
not be concerned if this lesson was not typical of instruction in this class.

34. a. How many minutes were ailocated for that mathematics iesson?

b. Of these, how many were spent on the foiiowing;
Daily routines, interruptions, and other non-instructional activities .............
The teacher working with the entire class as a group (e.g., lecture, test, etc.) . . ...
The teacher working with small groups of students . ............ovveeie.ns
The teacher supervising students working on individual activities .............

Total
(Should be the same
as Question 34a)

35. Did that lesson take piace on the most recent day your schooi was in session?
{Circie one.)
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36. indlcate the activities that took pliace during that mathematics iesson.
(Circie ali that apply.)

o7 1 (- 1
12T oo 2
Student use of caloulators . ... .vvi it i i i e e 3
Student use of computers ................. P 4
Student use of hands-on or manipulative materials ..........c.ccoveuenn.. 5
Students doing seatwork assigned from textbook .. ....covvvviinnn.nn. 6
Students completing supplemental worksheets ...........ccovviennnn. 7
AsSIgNING NOMBWORK « .. vt v v et e te sttt tennieenenneennanncanenn 8
TSt OF QUIZ & ettt iit ittt et te et et et e e, 9

SECTION E: TEACHER PREPARATION

37. Iindicate the degrees you hoid. Then indicate your major area of study for each degree using the list of code
numbaers to the right. Space has been provided for you to enter a code number for a sscond bachelor’s or
master’s degree. Enter more than one code number on the same fine only it you had a daubie major.

it no degree, chech here (J and go on to Question 38. |
(Circie ail  Specity Major MAJOR AREA CODE NUMBERS |
Degree that apply.) Area Code No. EDUCATION ;
. 11 Elementary education |
AssocCiate .......ciiiniennna 1..... 12 Middie school education |
Bachelor's .......c...0iiin 2..... _ 13 Secondary education
2nd Bachelor's ...........c.u.un. —_— 14 Mathematics education
Master's ........oveernennnn. 3..... 15 Science education
2nd Master's ......uvserininnn.n. - 16 Other education
Specialist or 6-year MATHEMATICS/COMPUTER SCIENCE
certificate .................. 4..... 21 Mathematics
Doctorate ................... 5..... —_— 22 Computer science
SCIENCE
31 Biology, environmental, life
sciences
32 Chemistry
33 Physics
34 Physical science
35 Earth/space sciences
OTHER DISCIPLINES
41 History, English, foreign language,
etc.




38. Indicate the categories in which you have completed one or more college courses.

EDUCATION (Circle all that apply.)
General methods Ofteaching .. .....ovet i iini i ennnnnnns. 1
Methods of teaching elementary school mathematics ............. 2
Methods of teaching middle school mathematics . .......ovvvnn.. 3
Methods of teaching secondary school mathematics .............. 4
Supervised student teaching . .......oveerennreenneeenennnn 5
Instructional usas of COMPULETS . ..o v it iiiieee i e e iennnn, 6
Psychology, human development ........c..oveeieenannnnnnnn. 7

MATHEMATICS/COMPUTER SCIENCE
College algebra, trigonometry, elementary functions .............. 8
CaleUlUS i e e e 9
Advanced calculus ... i i e e e 10
Differential equations ...........c.uviiriiiiiiiierr et 11
GBOMBITY L\ttt i e e 12
Probability and statistics . ...........ccciiiiit i 13
Abstract algebra/number theory ...........c.cvvvevvevennnnnn. 14
Linear algebra ...... ..o ittt i et 15
Applications of mathernatics/problem solving ...............v... 16
History of mathematics ............ccoiiiiiiiiiiiiiiiinnnnes. 17
Other upper division mathematics ........c.oovveeervnrnrenns. 18
Computer programming . .....u.eveeereerrer s inrenreneens, 19

SCIENCE
Biological SCIBNCOS ... .vvuiii ittt e e 20
CRBmMISITY Lottt i it i e 21
PR SICS .« ittt e e 22
Physical SCIBNCE ... .. ivieit i et ieiereen e neanns 23
Earth/space Sciences ........v.vveirsvierneeanevsnnnnnnnn, 24
ENginesring ..........iiiiiiiiii i e 25

39. For each of the fallowing subject areas, indlcate the number of courses you have completed. Count each
course you have taken, regardless of whether it was a semester hour, quarter hour, graduate, or undergraduate
course. If your transcripts are not available, provide your best estimates.

Subject Area Circle the number of courses you have completed.
Methods of teaching mathematics ..0 ....... 1....... 2....... 3....... 4....... =5
Caleulus ............covvnunns, 0....... 1....... 2....... 3....... 4....... =5
Computer science .............. 0....... 1....... 2....... 3....... 4...... =5

40. What type of state teaching certification do you have?

(Circle one.)
Not certified .........covvriiiiii i 1 — Skip to Question 42
Provisional (lacking some requirements) ... ............... .. ..... 2
Regular, lifetime, or other certification in any subject . .. .. ... ... 3

10




41, In which subject areas do you have state t2aching certlficatlon?

(Circle ali that apply.)
Elementary education (please specifygrades: ) ... iiaii 1
Middle school education (please specifygrades: — ) ... .. ..... 2
GONEral SCIBNCE .. .viivtineeanaaeteeeeettoterannsessssssannnnns 3
Biology, environmental, life SCIBNCES .. v.vvvvi it iiiiiiiiiiiiiniaans 4
Earth/space SCIBNCeS . ... .uviiiiiiiiiiriiierieieieanairaninnnns 5
Physical SCIBNCES .. iv vt iiiitiiiietiiiiettarintrasetantatananans 6
1073 T- T 113 7
111 1o 8
Mathematics . ivv ittt ittt ittt ittt Ceterraans 9
Computer scier’r ........... e reeeeeeeerieeeetteteaee s 10
BUSINESS t iy it tittiaieirinee ittt e e 11
English, language arts, reading .. ... v iiiiiuiiiiiei et i rtini e 12
Physical education, hoalth .. ... viirer ciiiiiiereerienrineanaaas 13
Social studies, history . ... oiiiiiiiiiiiiiii ittt i 14
FOreign language .. ..cuuiieiterneintnncerascararsenssnancaseas 15
Other (please specify ) 16

SECTION F: IN-SERVICE EDUCATION IN MATHEMATICS

42. During the /ast 12 months, what Is the totaf amount of time you have spent an In-service educatlon in
mathematics or the teaching of mathematics? (Include attendance at professlonal meetings, workshops, and
conferences, but do not include formal courses for which you recelved college credit.)

(Clrcle one.)
T 1 T 1 — Skip to Question 44
Lessthan6hours ............. 2
6-15h0UrS ...conve  anean s 3
16-35h0UrS .. oo ivi i enr e 4
More than35 hours ,.......... 5

43. What type(s) of support have ya.. . .celved?
(Circle all that apply.)

o 3T 1
Released time from 18aChING ... ... vvevrenrnr cinronrnnvnonres 2
Travel and/or per diem eXPOeNSES . ..vvvvensvnsrnns snrnnrsasensrnns 3
L] (o<1 Vo L 4
Professional growth €redits ... ..coo v viis i i 5
Other (please specify ) ... 6




44,

45.

46

47.

It an in-gervice program that interested you were available, how likely wouid you be to attend if it were offered
at the following times?

(Circle one on each line.) -

Not Somewhat Very
Likely Likely Likely
a. After school ........ [P, 1. ... 2. ..., 3
b. Evenings ........................ L I 2. ... 3
c Saturdays ........................ 1.0, 2.0 ... 3
d. Summers ........................ 1. ... 2.0, 3
e. Teacherworkdays ................. 1.0 ... 2., 3
In what year did you last take a course for college credit in mathematics or the teaching of mathematics?_____

Think about a specific mathematics topic that you would find difficult to teach.
a. What [s this toplc?

b. Which would be the most useful In helping you to teach that toplc?
(Circle one.)

Learning more about the basic CONCEPYS ... ........oooureeren e i
Learning more about applications of those concepts in daily life, technology, and careers .. ...... 2
Learning more about instructional materials/techniques .............. ... ... ... . . .o, 3

Suppose you wanted to find out about the research related to a toplc (e.%., mathematics anxiety or sex differ-
ences in learning). How llkely would you be to use each of the following Sources of information?

(Circle one on each line.)

Not Somewhat Very
Likely Likely Likely
a . Otherteacher(s) ..................o i . ) 2. ... 3
b. Principals ..... ... .. ... . 1o ... 2. ..., 3
¢. Local mathematics specialists/coordinators .. ......... ) [ 2. 3
d. State Department personnel ... .................. .. 1. ... 2. ... 3
e.Consultants ..................... .. ... ... .. .. 1., 2., 3
f. Collegecourses .................. ... . 1. 2.......... 3
g. In-service programs ........................... .. 1oL 2., 3
h. Meetings of professional organizations ............... 1. 2. .. 3
Ldournals ... 1., 2. ... 3
jo Researchreviews .................. ............. 1 ... 2., 3
k. Newspapers'magazines ........................... ) B 2., ... 3
l. Televisionfradio ....................... ... ... .. 1. .. - 3
m. Publishers and sales represersctives ................ 1. .. ... 2., 3
How adequately prepared do you feel to teach mathematics in a class that includes the following types of

children with special needs?
o neeas (Circle one on each line.)

Totally Somewhat  Adequately Well Very Well

Unprepared Unprepared  Prepared Prepared Prepared
a. Physically handicapped ............. .. 1.......... 2. ..., 3..... ..., 4...... ... 5
b. Mentally retarded .................... 1o 2 3. ... 4. ... 5
c. Learning disabled ......... ......... 1. ... 2. 3. L 5




49. What training have you received in educating handicapped children in the regular mathematics classroom?

(Clrcle all that apply.)
3o 1 O et etaeeaeaeaaa, 1
College course(s) ........oouuinniiiiiiiiaaaan. e 2
In-service workshop(s) .. ... ..oiee i e 3
Other (please specify ) 4

50. How adequately prepared do you feel to use computers as an instructional tool with your mathematics

classes?

(Circle one.)
Totally unprepared ............ 1
Somewhat unprepared . ........ 2
Adequately prepared .......... 3
Well prepared ................ 4
Very well prepared ............ 5

§1. What trainiing have you received in the instructional uses of computers?

(Circle all that apply.)
1 o 7= A 1
College CoUrSBWOIK .. ... ittt ittt e 2
Less than 3 days’ in-serviceeducation .. ..................coiiuna... 3
Three or more days’ in-service education ...................... ..... 4
Selftaught .. ... 5
Other (please specify )... 6

§2. To which of the following professional organizations do you currently belong?
If none, check here [J and go on to Questlon 53.

(Circle all that apply.)
Association for ComputingMachinery ...................coiiia.... 1
Association for Educational Data Systems ...................... ... 2
Mathematical Associationof America ................c.c.coeiein.... 3
National Council of Teachers of Mathematics .. ....................... 4
Society of Industrial and Applied Mathematics .. ...................... 5
School Science and Mathematics Association ........................ 6
State-level mathematics education organization ....................... 7
American Assaciation of Physics Teachers ..............c.cveuna. ... 8
American Chemical SoCiBty . .. ..ottt e 9
National Association of Biology Teachers ..........ccoueieevennnn... 10
National Association of Geology Teachers . .............ccoiieinnenn.. 1
National Earth Science Teachers Association . ....................... 12
National Science Teachers Association ................ccooveennn.... 13
State-level scien~e education organization .......................... 14
American Federationof Teachers ................cooiuiiiiiinann... 15
National Education Association ...................c.cciiiiiinn..... 16
Other (please specify) | 17




53. Please give us your opinion about each of the following statements.
(Circle one on each line.)

Strongly No . Strongly
Agree Agree Opinion Disagree Disagree

a. lami in favor of differential pay for teachers in shortage

areas such as mathematics ....................... 1 ...... 2 ...... 3 ...... 4 ...... 5
b. Mathematics is a difficult subject for childrentolearn .... 1 ...... 2 ... 3 ...... 4 ...... 5
¢. Prospective teachers should have to pass compstency

testsin mathematics ................ ... .t e 1l 2 ...... 3 ...... 4 ... 5
d. 1 wouid like an 11-monthcontract .................... 1 ...... 2 ...... 3 ...... 4 ..., 5
0. My principal really does not understand the problems

of teaching mathematics ......................... 1 ...... 2 ...... 3 ...... 4 ...... 5
f. Experienced teachers should be required to pass

competency tests in mathematics .................. 1 ... 2 ...... 3 ...... 4 ...... 5
g. | enjoy teaching mathematics ....................... 1 ...... 2 ...... 3 ...... 4 ...... 5
h. Industry mathematicians should be allowed to teach in

thepublicschools ............................... 1 ..., 2 ...... 3 ...... 4 ...... 5
i. 1consider myself a “master’’ mathematics teacher . ..... 1 ...... 2 ... 3 ...... 4 ...... 5

54. When did you complete this questionnaire?

(Month) (Day) (Year)

THANK YOU FOR YOUR CCOPERATION!

235

14




